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Specsz Descnptzon of Construction CALS/EC
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Introduction of CALS will Have a Big Impact! 5
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Actzvztzes of the Construction
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9 1998 Begmning of ﬁeld verit
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Construction CALS/EC Field
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Field verification Testing: Problems and Solutions
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Challenges Facing Construction CALS/EC
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Data Exchange and Data Sharing in the
Building and Construction Industry
Using STEP Technology

b AT

Wolfgang R. Haas

Tokyo, September 12, 1998

© 1298 Haas+Pariner Ingenlewrgeselischaft mbH

Agenda

1 Review of current CAD usage and requirements for data
exchange and data sharing in the Building&Construction
industry ,

p Mission of ISO TC184/SC4 and Building&Construction
team

1 Ongoing standardization and implementation activities in
the Building&Construction team
KL Some developments in neighboring consortiums
1 Neighboring applications in STEP
1 Outline of STEP architecture and resource parts

© 1898 Haas+Pariner Ingenieurgeselischaft mbH




Current state of CAD application - 1

1 Approx. 90 % of CAD application Is 2D even if 3D
systems ars used

1 2D-CAD data exchange'is basically done using
proprietary formats such-as DXF, DWG, DGN -

L Some DXF lmplementatrons do not have a good
reputation

K Approx. 10% of CAD appllcatuon is done using 3D- CAD
systems. .

Main application is visualization/animation
i However - thére'is a trend that 3D-CAD applications
becomes more and more popular

=

© 1998 Haas+Partner Ingenleurgesellschaft mbH

Current state of CAD appllcatlon 2

1on nelghbourmg mdUStnes such process plant 3D-CAD is
the state of the art technology for several years already

T these industries so called PDM (Product Data
Management) systems are becommg popular asa
technology for data sharing ,

1 Oneé of the goals is to enable concurrent engmeenng and

~ design

- Win Burldmg&Constructron so called data -pools are
mcreasmgly used to enable concurrent design

TR Technology is to use central servers and store and
retneve 2D-CAD frles m an organazed manner

© 1998 Haas+Pariner Ingenleurgeselischatt mbH -
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Current state of CAD application - 3

K Drawing administration systems are used to administrate
the pools of CAD files.

K The corresponding organizational framework is
established in'a case by case:manner

i There is a trend.to use more and more attribute data
together with geometric/graphical data to exchange/share
building product information

KU There is also a trend towards “object onented" systems
(whatever this means)

p Formats for data exchange and data sharmg dld not keep
track with these developments

© 1998 Haas+Partner Ingenleurgesellschaft mbH

Integrated IT ¢oncept
for:the management

DAIMLERBENZ

AKTIENOESELLSCHAFT
W erk Sindelingen

SOKSKalpabidt Ramy),
Sond: Ol(;:l l%

© 1998 Haas+Parinet ingenieurgeselischafi mbH .
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Example of CAD application - 2

e 7 //
.

.
o
A

?

Concept of
Congurent

7
2

R

DAIMLBRBENZ

AKTHEHGESELLSCHAFT

i

220 /a‘; 96
1

W erk Sindelfingen

SAKSOXaatidL Rond7 gt
Sund: Oticter 1997

© 1998 Haas+Pariner Ingenieurgesellschaft r'an
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Example of CAD application -3

KData‘ management system

Management of
Congurrent Design
if

.

AKTIENGES ELLSCHAFT

W etk Sindellingen

SOK S alpabihs Rom)).

S Oktober 15';
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Mission and fundamental principles of
ISO 10303 family of standards

p Unémbiguous represeritatioh and exchange of computer
interpretable product information throughout its life

1 Uses aformal data specuf:catlon language EXPRESS to
specnfy the product information

u Permits different |mplementatlon technologies to be used
for storing, accessing, transfernng and archiving

i Specifies the lmplementatuon methods that support the
representation of product information

u !mplementat:ons can be tested for conformance

© 1998 Haas+Partner Ingenleurgeselischaft mbH

Industries participation in ISO 10303
standardization |

'-u A|rspace
i Automotnve
Y Mechamcal _
I EIectncaI/Electromo
T} Process
W Oil and Gas
- u Shlpbundmg :
;n Bunldmg and Constructuon

" ©1998 Haas+Pariner Ingenleurgeselischatt fibH
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Relevant STEP Building&Construction
actlwtles

f Ongoing standardization project

& 1SO 10303-225: Building Elements Using Explucnt Shape
Representation (FDIS): *

% IS0 10303-325 Abstract Test Suntes for IS0 10303225

& 1SO 10303-230: Bunldmg Structural Frames Steelwork
(CIMSTEEL)

& 1SO 10303-106 Buylldvmg Construction Gore Model

f New standardization project

& Preliminary Work Item: Development of a Standard Application
Protocol for the Furniture Industry

1 Implementation project

& STEP-CDS initiative to implement 2D-CAD data exchange in
industrial building des1gn based on existing STEP standards

i Cooperation with [Al

© 1998 Haas+Partner Ingenleurgesellschaft mbH
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Reasons for the STEP-CDS initiative

The topic “hlgh quallty data exchange' was extenswely
discussed in the working group “CAD for. factory deS|gn and
facility management” of VDA ol _
Almost-all factory design is currently done based on 2D CAD
2D-CAD data represent the Iegal document to be dellvered i
e. the dréw:ng B |
H|gh pnonty to' achievé high quallty 20" GAD data exéhange
STEPis strateglc techriology for data exchange/shanng

-Considerable savings by exchange of administrative data

Future migration to model based design using STEP"-
technology (strategic goal)

@ 1998 Haas+Partner Ingenieurgessiischaft mbH
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Members and objectives of VDA Worklng group CAD
for factory design and facility management

f Members: ABB Aud| Betek BMW Bosch Darmler Benz
Ford, Haas+Partrer, Iveco, Kuka 'MAN, Porsche, ProSTEP,
REFA, Schnelder+Partner Volkswagén

f Obijectives: Promote the efficisnt use'of CAD for factory
design and facility management based on STEP technology

f Current focus: STEP cbs mmatuve

© 1998 Haas+Partner Ingenieurgesellschaft mbH

_Approach

f Memorandum of understanding srgned by hrgh Ievel
management (Sept. 1997). BRERAISERES \

f ,,chk off" presentation to constructron mdustry and system' g
’; vendors (Oct 7 at Dalmler Benz) ‘ ‘
f Results: Curfent CAD data’ exchange is unsatlsfactory, A

users make clear statements of requirement of better 2D- >
CAD data exchange 4 - .
f lnvrtatton to s;gn a Ietter of mtend to purchase STEP CDS -
translators when available. . Dl T it e

© 1998 Haas+Partner Ingenieurgeselischaft mbH -
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Embedding in ISO 10303

f STEP-CDS corresponds to an ISO Standard

f s identical with Conformance Class 2 von 1SO 10303-202

f s identical with a subset of Conformance Class 4 of ISO
10303-214

f Own name “Construction Drawing Subsét” was chosen to
indicate usage

© 1938 Haass+Pariner Ingenleurgeselischaft mbH

‘Types of data of STEP-CDS

& .

adinstatve Sata

=
Annot

ation

| Vv ,
Structurin
2D-Geometry mechanisms
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Relationship Drawing Product and Shape data

[su ]

“Location

“Rotation-
Scale
Clipping

Visibility
Appearance

Layer

——
e
-

© 1998 Haas+Parlner Ingenleurgeselischaft mbH

Some aspects if this architecture

O Includes genenc product and shape model

O Includes viewing, prpellne , -

O Clear interface to product and shape model

O “Lines” of the shape model can be represented dlfferently in

. different drawings '

o A concreté beam underneath a concrete slab i |s represented
drfferently in an archltectural drawmg and an engmeermg
" drawing :

O Referencing mechanrsm to these “lmes” rs avallable (and
required) :

© 1998 Haas4Parinef Ingenteurgesafischatt mbH
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Round table of implementers

f Members of VDA and other users: Daimler Benz Volkswagen,
Ingenisurbiiro Schnelder+Partner (representmg VBI), Coplan,
Planungsgruppe M+M
System vendors: Autodesk, Bentley, Graphlsoft IEZ, Muigg

‘Computeranwendungen Nemetschek, pit-cup, RIB

‘Software support, toolbox: Concad
Organizer: ProSTEP.

Moderation: Haas+Partner

“heh

© 1998 Haas+Partner Ingenieurgesellschaft mbH

. Meeting March 31, 1998 |
Arguments pro and contra STEP CDS/DXF-II

Contra

f Thereis an estabhshed exchange format (DXF) '

f Development and marketmg of STEP: CDS translators wull be
expensive, time consummg and dificult; ‘

f DXF is no loriger-a proprietary format but openly avallable and ’
well documented

Pro ‘ o
f Somé DXF implementation do not have a good reputatlon
f ltis'the right'time‘to'’come: up ‘with a:new and better specification
f The same basic technology (EXPRESS STEP resource parts
etc.) will be used for 2D-CAD data exchange and building
models.

© 1998 Haas+Parlnes Ingenleurgeselischalt mbH - -
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Scenarios for data exchange based on the
agreement of March 31, 1998

" Cross translator
Solution

Direct translator
Solution

© 1998 Haas+Partner Ingenleurgeselischaft mbH
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Round Table Meetmg May 28, 1998
Agreement with system vendors

All system vendors will support STEP CDS format ., .
Some system vendors will develop the DXF 1l specmcatlon
which covers the reqwrements as specmed in STEP CDS
Some system vendors will develop DXF-| translators,

others STEP-CDS translators , - o

Cross translators from DXF-li to STEP- CDS wull be

developed in both directions. Sy
Since there is:a match-between the functionality -of DXF-i and ;

-of STEP-CDS, no ma]or loss of data should be related to thrs

cross translatlon

© 1998 Haas+Partnet Ingenieurgeselischaft mbH
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Implementations by system vendors

I
s‘&\“ 3

b
23
-

(X) = probably not available at ACS Nov. 98
© 1998 Haas+Pariner Ingenieurgesellschaft mbH

e,

S,

In preparation.

f
f

STEP-CDS related technical information
" anddocuments

STEP AP202, STEP AP 214 as ISO documents

STEP AP202, GC2 as separate document .

Access database with AP214 entity names, corresponding
AP214 entity namies and hyperlinks to AP214 enties as HTML,
structured into implementation'levels =~~~
CD-ROM with Access database and compléte STEP AP214
doCumentatiO.n‘;,.ﬂ : AP AT
EXPRESS-G of CC4 of STEP AP214 as:A4 pages

EXPRESSofCDS - . . .

Issue.log as Access database - .

Mapping of DXF Il to CDS'and vice Versa
EXPRESS-G of CDS as A0 “wall'paper” -+

© 1998 Haas+Partner Ingenteurgeselischaft mbH




STEP-CDS related non technical
information and documents

f STEP-CDS PR flyer
f Memorandum of Understanding
f Letter of intend

f Joint PowerPoint Presentation
f Paper:STEP and its imolementation in factory design —

the STEP-CDS initiative (ECPPM-98 conference)

In preparation.
f Terms of reference concerning high quality CAD data

exchange

© 1998 Haas+Partner Ingenleurgeselischaft mbH
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' Round table meetings, time schedule
and results

May 28, 1998 Detauled presentatlon of STEP CDS start
- discussionof mapping to DXF-Ii '
July 14,1998 ‘Dlscussmn of mappirig of CDS to DXF I, fu‘st
' issUes detected”

August 19, 1998  Almost complete mapbing of CDS to DXF II .

completed, discussion of issues,:
- setupofanisste log »
Sept. 29, 1998
Oct. 15/16, 1998 Test rally, preparation of the' ACS demo
Nov. 12, 1998 Demo event at ACS cor

April/May 1999  Start marketing/sales of ..
implementations; joint PR/ eVent

© 1998 Haags Pariner Ingenieurgeselischaft mbH
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Overview of ISO 10303-225

Titel: Building Elements Using Exphcut Shape
Represéntation
Start: November 1993

Deliverables - Data exchange specmcatlon for building models
' as 1SO Standard (ISO 10303-225)

= Specification for conformance testing of
translators, so called abstract test suites (ISO
10303-325)

- Report of industrial review and validation (issue
log, validation report)

© 1938 Haas+Pariner Ingenieurgesellschaft mbH

~ Functionality of AP225
- Application Areas

Structure/Enclosure Elements

Building Service Elements
leture/Equment Elements Furmture _
Spaces

Simple Model of the S:te (Surroundmg Grounds
Shape) ‘

N

© 1998 Haas+Partner Ingenieurgeselischatt mbH
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Status of STEP AP225

f FDIS document has has passed quahflcatuon Slgnoff took place
Jan, 15th 1998

f Since that time AP225 has FDIS status

f Ballotmg can start when part 325 has passed its quallflcataon
and reached CD status. =

f Schedule for _th!S is Fall 1998,

© 1998 Haas+Partner Ingenieuigeselischaft mbH

AP225, Approx. t,i?nfe schedulefor remaining steps

16.01. 96 End CD Balloting

23, 08. 96
07.11. 96
07. 04. 97

01.11. 98
01. 09. 99

Results: Lo o 2Disagree
-3 Abstain .

10 Agree

DIS malled from NIST t6 ISO in Geneva |
Start DIS Ballotmg

‘Enid DIS Balloting

Results: 1 Dnsagree
2 Abstain -
, | 13 Agree
Start FDIS Balloting
End FDIS Balloting

© 1998 Haas+Partner Ingenleurgeselischaft mbH
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AP225
Developments to support standardisation,
implementation and PR

Toolbox: C++ classes as software mterface to rmplementers
creates STEP exchange file
STEPVIEW: Checks AP225 files for compllance with standard
-visualizes exchange file.
Important tool for’ conformance testrng |
VRML Tool: Translates AP225 files in VRML format. AP225 files
~can so be visualized with popular VRML software
(shareware in internet),

© 1998 Haas+Parlner Ingenleurgesellschaft mbH

- AP225, implementations, and tools

- f Germany - [ Japan
- @ Aliplan (Nemetschek) S SuperDressy (Fu]ltsu)
@ RIBCON'(RIB) ~ . A ¢ CADWELL (Daltec)
" & UnICAD (Hochtlef Software) o ¢ NEC (NEC)
) Archlcad(DeveIopm) : & Asahi Engineering Co. (Procéss
" & Softimage - Industry)
@ Autodesk (Toolbox) - f Tools
f Belgium o ¢ STEPvIow (Concad)
& ICAADS (Graphlcomp) @ Toolbox for implementation
& STAR (Star-informatics) - @ VRML Converter (H+P)
f | .US A | P VRnﬂL Converter (CSTB)

® Microstation (Bentley)

© 1998 Haas+Pariner Ingenieurgesellschaft mbH -




Some resulits of German implementations

f The majority of the structure enclosure elements can be
handled in the receiving system as if they were created in the :
receiving system in their parametric form. They are no aliens.

f Thus they participate in standard operations such as the correct
joining of walls.

f All other eléments can be manipulated with standard 3D-CAD i,
functions such as Boolean operations, scaling, stretching,
mirroring etc.This allows to cut openings in elemeénts, change
their length, use them for clash detection étc.

f They were also correctly joined depending in their material
properties.

© 1998 Haas+Parlner Ingenieurgeselischaft mbH
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Exchange scenario with AP225

CAD-System A CAD-System B

Q|

' Parametrié Data Input . Parametric Data Input

[
o
°

= - ==
German AP225 Implementations

e T4yt

""" : :- - Parametrie form; : ;- :
' : baslcally input data

‘Computational
geometry form

© 1998 Haas+ Partrier Ingenleurgeselischalt mbH
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Some aspects of parametric data exchange

J The majority of CAD systems enter and store building element
data in parametric form.

J For visualization purposes, clash detection and the production
of drawings, they also create shape representation using CAD
methods such as CSG, extrusions, rotations and B-rep.

J There are no standard parametric representations of typical
building elements such as walls beams and columns.

f Users can create parametric building elements “on the fly”
dedicated for specific projects. Any predefined standard for
parametric elements will not cover these elements.

[ Parametric elements may participate in standard CAD
operations, for example to cut away parts of the shape. The
parameters then no longer describe the shape of the elements.

© 1998 Haas+Parlner Ingenieurgeselischalt mbH
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Some aspects of AP225 shape representation

Covers standard CAD methods such as
P CSG (Constructive Solid Geometry)
$ Sweeps as extrusions and solids of revolution
$ B-reps
@ any kind of geometric curves and surfaces
Thus, what is frequently named “implicit” geometry” is covered

Parametric representations are not included since only in few
cases such as rolled steel products there exist standards for
parametric representations,

There exist methods to recover parametric representations
(automatic feature recognition)

General STEP technology enables parametric data exchangel!

As standard parametric representations evolve, new releases
AP225 may be enhanced to cover parametric representations in
addition to current methods.

© 1998 Haas+Partner Ingenieurgesellschaft mbH
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AP225, use in commercial projects

Institute for Anatomy of the University of Munich
School for disabled in the state of Sachsen Anhalt
A\:’ﬁ]wltbuilding for financial authority of the state of Sachsen
a
New ministry of defense in Berlin, additional implementation of
the Belgian system STAR.
Animation of a shopping center
Animation of an arena
Animation of a frame truss in Berlin
Animation of redevelopment project of the City of Esslingen

Data exchange of building models between RIBCON and
ALLPLAN at the “Landeskirchenamt Bielefeld” (Building
department of a Church)

© 1998 Haas+Partner Ingenieurgeselischaft mbH
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Planned technical developments
after AP225 has reached IS status

Update of toolbox to represent IS
@ Incorporate changes in specification
® Incorporate conformance class two (extrusions and other
types of “implicit geometry")
¢ Incorporate mapping table
Update STEPview accordingly
Update VRML translator accordingly

Financing has to be confirmed

© 1998 Haas+ Partner Ingenieurgeselischafl mbH
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Developments in neighboring consortiums - 1Al

Basically same scope and objectives as STEP
Building&Construction team

Specification is named IFC (Industry Foundation Classes)
Uses parts of STEP such as geometry and measures

Uses aspects of STEP data architecture

Overall architecture not adopted - so incompatibility with STEP

However mapping between IFC and STEP has been
implemented and successfully done

Liaison and Memorandum of Understanding exists between
both organizations

© 1998 Haas+Parlner Ingenieurgeselischaft mbH
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Cooperation STEP B&C with IAl

f In a joint workshop Aug. 11, the foliowing joint projects

decided: . ’
@ Coordination of IAl and SC4 meetings
& Create mapping ClMsté6l/230 to IFC
-® Create’mapping 225 to IFC
¢ STEP-CDS/DXF-2 development and |mplementatuon
& Review of EXPRESS -2
® Joint architectural workshop
$ Map selected part of IFC to STEP IR .
& Find right home for IFC under SC4 umbrella

k Financing has to be confirmed

© 1998 Haas+Parlner Ingenleurgeselischaft mbH
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Developments in neighboring consortiums - the
' OKSTRA project

OKSTRA stands for Object Catalog Highway (Strassenbau)
Specification for the exchange and sharing of object oriented -

highway data throughout the life cycle.of a highway .

Fundmg comes from a governmental authority for hlghWay .

design and mamtenance
Covers o

@ As built é.ntuatuon

® Desigh

® Traffic related data o
Ongoing activity which started 1994

Documentation in German language
- © 1998 Haas+Pariner Ingenieurgaselischalt mbH
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OKSTRA - documentation of as built situation

f Covers |
© Network of roads and highways :
® Shape of roads and highways and surrounding terrain
@ Highway constructions .
¢ Conditions
f Considerable overlap with design data ,
J First draft of the model is available in German language
f Textual description still in work

. © 1998 Haas+Pariner Ingenieurgeselischaft mbH

"' OKSTRA-design data

f Covers
P Surveymg

¢ Design information. such as road aX|s cross sectlons other

methods to represent the shape of hlghways
@ Ecological data
& Tendering data
& Engineering constructions such as bndges

f Considerable overlap with as. built data -
£ Still under development

© 1998 Haas+Parner Ingenleurgeselischaft mbH
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‘OKSTRA - traffic data

i
S
Br

f Covers information abOut
$ Facilities to“meéasure traffic

e

-~ @' Fadllities to'guide traffic

$ Traffic signs
@ Accidents
- f Final reportis available

£
S
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STEP - neighbouring standards relevant to
Building&Construction

f Process plant

¢ ISO 10303-221: Functional Data and their Schematic
Representation for Process Plant

¢ 1SO 10303-227: Plant Spatlal Configuration

¢ 1SO 10308-231: Process Engingéring: Process Design and
Process Specification of Major Equipment

f Electrotechnical installations , :
¢ I1SO 10303-212 Electrotechnical Design and' Installatlon

f Shipbuiiding "
@ 1SO 10303-217 Ship piping _
¢ 1SO 10303-217 Ship structures ’
¢ SO 10303-236 Ship mechanlcal systems

~ f Others
i iSO 10303 202 Assocuatnve draughtlng (CDS imtlatwe)

© 1998 Haas+Parlner Ingenleurgesellschaft mbH

STEP’s Data Structure “Backbone”

f%/.//ﬂ
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Some key STEP IR parts and schemas

(very incomplete)

A Part 41: Fundamentals of product A Part 43: Representation struciures
description and support v representation_schema

v application_context_schema

v product_defintilon_schema

v product_property_definition_schema A Part 44: Product structure
v product_properly_ropresentation_schema conﬁgu ration
v measure schema v product_siructure_schema

A Part 42: Geometric and topologlcal

representation
v geometry_schema
v topology_schema
v geometrlc_model_schema

A Part 45: Materials
v malerlal_property_definltion_schema
v materlal_property_represenation:schema
v qualifled_measure_schema

© 1998 Haas+ Pariner ingenieurgeselischaft mbH

The data specification archltecture

! |
I
I describes desctibes mlou‘mhon
I processes for requirements lo{
] R i !
|

. dov:des
| characterizes realirements
| information 1 for
| flows T
! !
! !
! 1
| defines concepts in i
! 1
! i
! |
| i inlerprets
! 1
) ? ¥ |
| [ maps lo standard conslructs in ] )
! ]
' L
! |
t ) 1
t Application Protocol ]

-
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NINOVA

mstituta da Da%envalvimanw do Novas Tecnologias

STEP related developments
JASTCE - STEP International Workshop for Construction, Oct‘ ‘98

by Adolfo Steiger Gargiio
Ricardo Gongalves

Background
Year
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Automotive / Furniture

Aircraft industry industry
PRODUCT RANGE PRODUCT RANGE

PARTS BANGE PARTS RANGE
SOME COMPANIES, WITH THOUSANDS OF
THOUSANDS OF COMPANIES, WITH SOME
EMPLOYEES EACH ONE EMPLOYEES EACH ONE |
PRIORITARY K ' PRIORITARY - SR
PROBLEM: PROBLEM:
INTERNAL EXTERNAL
INTEGRATION INTEGRATION
DATA SHARING £ DATA EXCHANGE |

T
Wonmnova

Confronting an industrial problem

« Furniture is customer designed
« Graphics required for selling

o Many specialized CAD systems,
but not compatible

¢ End user needs to
- improve customer service
'~ make more profitable equipment -
- and training A
— control the product libraries.

» -

onimova

..._..81.__




Industrial impact

o Furniture manufacturers and retailers
~ Abllity of Information exchange.
- Investment assurement (equipment, training, libraries).
~ Control of the own product libraries.
— Customers’ error rate reduction and manufacturers” fasler response.

— Reduction of non-productive workload (some MECUs{year for big
manufaclurers).

~ Electronic commerce will be possible.

« CAD Systems suppliers

— Actual market size becomes larger. Increased customer”s reliance on
CAD products.

~ Development resources are applied to development, not to third
parties” libraries introduction.

~ A new way to improve the systems: data exchange modules via
telecommunications.

Y

TCEFSTED e

inatio) Woikslip for Cansiuction, 051 9
R ncales, -UNINQVA -

&
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External and internal integration
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General Objectives of CIMTOFI
Project

Design and develop a
prototype for a CIM-
system with improved
capabilities for Furniture
Industry

Technical Office
ShopFloor

: Woikshop for Construdtion; Oct 88
{_Agoifo stelger Qarclio, Ricaidg Gongalves, -UNINQVA : Porpaal -

Scenario
required for an
industrial

" Vﬁg’,ﬂ 2

Sublect Orlented Experts
Ma

nagers
Genorel Personne!

Machine Gontrotter
Irterface

; et - B (3

Buninova




SIP - CIMTOFI §9-92

Persistent Nevtrs)
Formst Dats
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T he RoadRobot Project

n ESPRIT Il Project 6660
a “Operator Assisted Mobile Road Robot for Heavy Duty
Civil Engmeermg Applications”

. Purpose: “Development ofa genenc muln-purpose contral
archzteclur‘e for mtegrated outdoor building sites with
mobile heavy-dity platforms"

- Y
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Scope of RoadRobot

m Decide the Location of the Road

o
5

ﬁﬁs’ :

i emmatio hop for Construdtion, Oct 88
[ _Adoifo stelger Qarcdo, Ricardo Goncatves, UNINOVA - Porugal

b £ A

RoadRobot’s
Architecture

Site level

Cell level

" Machine ' Y
Controller
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RoadRobot’s Site Controlier

A

LTI

Vot SIGAIIL
A PEFPEEEL PRSI b
“f/ﬂwlﬂﬂ carrbrees

Intergraph'’s
inRoads

._.86 —




15

Site level’s data flow diagram

Non-real time stage

o
[[1 YT

Scheduled
Tasks

Interface to the
Upper level Controtler

Coxislruion, Oct ‘88
“UNINQVA -

B ®
Wonnova
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SIP - RoadRobot 92-96
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SIP-based Messaging System

Message Id = Sl P, Task #TK1 =
B e ‘ e Excavate(#Datel #Timel,......);
STEP Data . & #Timel = (8,23);
oo #Datel = (8,5,96);

Site level

LTy

cell SIP;
Controller 47 3

g st 2
o
Machine ' ’
Controller, £2 Machine

EERTIG

level

L
25
2

w. Machine Controlier
.- - ¥

ras ot
s v

»
Bownova
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Site level

Cell level

= (ININOVA'S STEF imlatail cvalopemgnt
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Development of a STEP-based
environment for the manufacturer -
customer integration in furniture industry.

(\"’\\ Project partlally funded by
\ = the European Commission.
e;;,?” ESPRIT 22056

: UNINOVA - ¢

ks

fo ste

. ¥
Wonnova

20

The FunSTEP project

Production Partners:

A + TCP(G)

‘ + NOBILIA (G)
"+ UNINOVA (P)

- ptanning Fpps.

—

.. * AIDIMA (SP)
Customers’ Design + ROS-1 (SP)
B Eanlin + ACA (SP)
7 |
* 6 partners

* 3 countries

_ * Budget: 2 MEcu

¢ Duration: 3 years
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Project objectives

o Development of a common
data model for furniture.

o Implementation of translators
for commercial CAD systems.

-and certification

Development of testing

methods.

Demonstration in an

industrial environment.
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General structure
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Modeling & Development Environment
MODEUNG ENVIRONMENT ‘30‘1'0303"'8 methodology
AMM (Application activity model) - IDEF0
% * Requirements;
MODEL - * Functiénalities;
e e !mplementatlon’ deslign.
[ 90 7ol = ARM (Application reference model) EXPRESS
evoorces l . * Modelation based on standard resources
AIM (Appllcauon Integrated model) EXPRESS
; s . - CAD3 SYSTEM
Tool interface development for cAD2. %ﬁﬁﬁm Ty —
EXPI‘OSS COmpller - W o ¥ e | T —
Automatlc code generation (Genesis) a"}'" 1 ::-Eg?‘é‘g:: "u::';, e ;"m;
SDAIl usage Goew T [Dopender 01 134
: FundTers camses | - —pitc o Cote| P20
{Benedis) .

,ﬁu&mowx "
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SIP - funStep 96-99

s
LIRS

Penibieas Nevtrsd

Format Data )
é ﬁ m X
%2 Neutral § .
Tool Format ? E BETE T g
Interfs Import/ i o g
ace Export % o o :
Development System Tool Set Automatic Generated Software General Purpose Tool
0 - ®
0p for Construction, Oct ‘98 i
{_Adolfo steiger Qarcio, Ricardo Goncaes, -UNINOVA : Portugal - UN!NOVA
50857 e PN 208 S oxsn L e
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funStep’s Integration Environment

S R s

-

Automaltic
Code Generation

PRI

o '
W ninova
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Genesis’ environment

DATA'
MODEL
Express
| Schema

Caption —

«.CPHji| *.h
files (U} fles

Norkshop for Consttudtion, Oct 98 - .
/g5, -UNINOVA -

&
WWonvova
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funStep’s ADM - VRML Interface layering

(Genesis demonstrator tool)

oaStep cuodel Internel CAD2 data
VIRML viguattzer = Vender depeedent -
Provideddy )
UNINovA Y P$0l}
T vMListerpoter CAD appiication
Tool Depandent Tool Dependent Proddedby CAD ’0 ‘
Ustsey Ueray ¢ L egraor 0’ Y 0%
wps '4,0."00‘
 Autunstically gmented ¢, 0, "s
Mode Depancert M&‘w derig—t- by e : O,b % ’0
ADM {C41 Cose) (€ + Code) ‘. .' 00
Wp3 L)
e T Froddedb; UNINOVA QQQ’ .’
L& | pasyee 7| rresTER
{Gralib {Gewallb O,
(Gealibs | sonLms (GesLles| soatent 9 (4
Wrt T € trsTEr oy
DATA LN NEUTRAL FORMAT PART 131
Internetintranet link
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Testing Bed and Demonstration

i
—{ Frstepsiesy sto |

[~ PAMIIER A WARFACTIAER —{ PARTIEA B CUSTOMER |y
I PROPAETARY | g

PROPAETARY :

i o] |
I - :

g PRODUCT PAOOUCT rngucr ‘b

rROJECT 22
WODEL MODEL MODEL DEL 7
INTEATACE WTEAFACE INTERFACE INTERFACE :
o ] |8 ; |
0«"“7 w‘ery
PAGOUCT PROJECT PRODUCT PAOJEC!
Sovaet OATA DATA I CATA < DATA Browszr
yHery SyMem
wnl I'!fﬁ' 2
T

IBASPOAT MERA NTERIGY: i
HPO. MAHAOER .WES SERVER. I Web Pyblisher

Two commercial CAD2 systems (TCPOpen and ARCDeco)
Internet connection between companies
Data exchange nced |

Tool interfaces generated by Development Environment
Queiy & Browser system
Product & project model
Data compatibility

In Testing
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Conformance environment

comoawmce envinorment |

CAD2INTEST OUTPUT LBRARY
| Testvg usaany ] [ I I (CAD2 IN TEST QENERATED) I

I I Reading
[ oremamions | roil A
CONFORMANCE TESTING APPBCATION ] . TESTING
i RESULT

I SET OF FunSTEP 's CERTIRCATE CADZ |
, «

funStcpCertnhcann for CAD2 systcms
- ability of reading and wntmg product and pro_;ecl data

Steps:

- reading of testing library and operations
* - analisys of reading process (rule based) -
- execute operations and generate output library (OL)
- reading of OL by set of compliant CAD2 systcms
- analisys of writing process
- overall analisys

._.494.__.

oty g e

e R e e A o

S RS i D
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The ECOS project

+ Start in the end of 1998

* Aims to develop a set of services and software tools to implement
electronic commerce among industrial collaborators in the furniture
sector chain ' ‘

~ i.e. material suppliers, furniture manufacturers and commerce, based on
standards.

+ Consider the existing standardisation initiatives
— STEP is included for product data modelling and data transfer
~ existent internet-related technology including data security and privacy
* Has a vertical approach (furniture sector oriented)
— its architecture is based on that developed during the previous projects
~ can be used in other sectors

- resulting in a set of services and software tools to be exploited regardless
industrial sector.
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The ECOS project

PROJECT SCOPE

T
S
% #;’:ﬁ%g,;%

i

7

L paymenl ordei m — Credit advike ——————r -
VAT febt;nl ——‘: — VAT repor/ E—
Custom * _.A_dmon Customt : :

Bnnova m
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funStep strategy for ISO

« funStep followed a Bottom-Up approach
~ It will be still industry-driven

o funStep followed the ISO recommended modelling
procedures
~ AAM : IDEF0
—~ ARM : Express and Express-G
~ Developed tools to support the integration tasks
o funStep will proceed with
— Adaptation of commercial software
— Conformance and interoperability testing .
— Organise and Plan the future support (funStep-1G)

o funStep should participate within SC4 towards an AP

|‘ PWiI resolution voted and accepted by unanimity - Bad Albling (G), Jun'98
NWI Is belng prepared for voting soon - Bel)ing (China), Oct'98

............. o Corst -
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'FSIG AIMS (med, long term)
« Non-for-profit organisation. Membership open.
« Industry requirements based. Bottom-up approach.

o Early implementation oriented Spread the knowledge
and promote the use of the funStep standards.

o funStep schemata maintenance and improvement.

« Definition of implementation guidelines.

« Model exchange methods specification.

« Develop an end user guide for results understanding.
« Development of a common terminology dictionary.

« Select a network of laboratories to provide -
conformance testings and to support benchmarking.
~ The FSIG will have the duty of ensuring the quality of procedure for such

laboratories.
_ﬁumuev& -
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funStep-IG structure

INTERNATIONAL BOARD |
|
ADMINISTRATIVE INTL. TECH,
& FINANGIAL OFF. COMMITTEE

|
| l |
DOMAIN #1 DOMAIN #2 DOMAIN #n
-COMMERCE- -DESIGN- -PRODUCTION-

|  CHAPTERS.. |
1
| MEMBERS I Kick-off meeting:

19-21 Oct 98
http://www.uninova.pt/funStep Valencia-Spain

FUASTCEVSTEP Wlernatonal Workshop for Construction, Ot ‘88
Ricardo -UNINOVA » s

- ®»
Bonnova
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Title: A
Conlest
Developmentof an Application Protocol and Toolkit, supporting Conformance
Test and Interoperability Checking, for the furniture industry.
Europe: ‘
Parlner Country Protile
TCP, In-Tres, ACA, TecnoHard ROS-1, Gatto, D, I, sP . <y .. End-ysers
i : i f
AIDIMA (internationasl coordinating pariner) SP, P, Fi, D Industrial Research and Development
UNINOVA (Reglons! coordinator),
V1T, £h Rosenhelm
Dataform D Industrial data services and software
Other reglons: -
Pariner Couniry Profile
1Tt (Reglonsl coordinstor), : USA, - o '
UBC-CAWP (Reglons! coordinator), Canada, . _ Industrial R h and Develog
SISH-ESIB (Reglonal coordinstor), &vlgzetlanc_l
Botm-Informatik AG S\nﬂzérlavn&t ) ) ' End-usets
(see NOTE 2) . TiUSA; - End-usets

IMS - Project Proposal (Abstract for Endorsement)

: . ,
=W¥unnova
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Major direct resuits

« To obtain an AP for the furniture industry

~ none exists so far
~ ConTest partners already started to work in that direction

o To develop and implement conformance test and
interoperability checking for this Industrial sector
~ Collaboration in this field already exists among some of the partiers
» ITI (USA), UNINOVA (Portugal), AIDIMA (Spain)

o To have a toolkit to assist on:
— development of interfaces (ADM)
— conformance test and interoperability check

~ developed with a horizontal perspective, to be reused by other APs in
others industries

—
—=WMUNINOVA

&

R ﬁ*
-4

)’!*ﬁ*

X

Standardization ProJects for the Information Soclety e o odustey

ISIS - Information Soclety Initiative for Standardization

ffunStep-AP -Development of a standard Appllc
for the Fumlture lndustry }_ G :

Main tasks: -

1- Preliminary stage: Preliminary Work Item (PWI),

2- Proposal stage: New Work Item (NWI),

3- Preparatory stage: Working Draft (WD),

4. Committee stage: Committee Draft (CD),

5- Enquiry stage: Draft International Standard (DIS),

6- Approval stage: Final Draft International Standard (FDIS),
7- Publication Stage: ISO publishes the International Standard (IS).

[

vv,:'v";'z"iﬁzﬁUNlNOVA e

arerase,

RV AT el s S s
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funStep AP - Consortium

o Software houses
- TCP ,ACA, TecnoHard, and InTres

o Industrial partners
— Gatto spa., Misura, Esteller Fuster, and Ros-1

o R&D organisations
— DemoCenter, ENEA, AIDIMA and UNINOVA

o STEP experts and consultants
— Haas & Partners, ConCAD
~ PDT Solutions (as external consuitant)

IASTCE : STEP Wainationa) Weikshopfor Corstruction, Ocl
[ Adolfo stelger Qarclo, Ricarde Gongalves “UNINOVA « Porbgal - oo il it
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Thank you for listening...

- ANY QUESTION ?

Speakers :

Adolfo Steiger Garg&o & Ricardo Gongalves

UNINOVA - Institute for the Developments of
New technologles

tel: +351-1-2948337/2948527

fax: +361-1-29412563

e-mall:  rg@uninova.pt

http: Ihwww uninova.pt

»

i b S 91 &
a0 Goocaives -UNINOVA - Porbugel - UN’NOV o
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Japanese Activities on AP for STEP
in Civil Engineering Field

‘October 1998
JASTCE |
(JApan STEP WG for Civil Engineering)

Outlineof Presentation

. ‘Who's JASTGE
n ObjGCtIVeS of Research
- m Characteristics of the Civil Engineering Field

N Expected Effect of Product Model Development
' m Research Strategy '

.m Results of FY96 and FY97
‘m Direction of Future Research

— 100 —
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Who is JASTCE

m JASTCE was established in Jan. 1997

m Consisted of about 20' members from both Ministry of
Construction and construction industries.

m No fulltime members at all
m Non-official organization

m No liaison relatlonshlp to J- STEP(offumal
organization)

Background of JASTOE

m MOC has startéd to facilitate CALS in constructlon as
a strategy for.reducing costs -

m STEP is the most important standard for techmcal
information exchange . .

» JASTCE is.one of-Working Group. of the development

.~ project relating.to MOG CALS project

— 101 —




Objectives of Research

m Establishment of ‘basis for:STEP initiative in
the civil engmeermg field of Japan '
m Establishment of ‘an mternatlonal cooperatlon
system (information’ and human resources
- exchange)

m Further development of STEP potentialities

Issues Concerning Advancement of
Computerization in Public Works Projects

m : Purpose .of:developing product models

— Establishment of a descnptlve method for umversal cnvul
*.engineering structures - :

] Product model necessary forbnval engmeenng wcrks
© < Models serviceabls lhithé whole process of lité cycle

~ System of information’ neCessary in’each ‘phasé of life
cycle

N.B. No need to attach importance to the fact that many
people are mvolved

__102_ ) » o "




Characteristics of the Civil Engineering Field
(in Terms of Product Model Development) _1

m Long life cycle
— Special weight given to operatron and maintenance
m Greatly influenced by natural conditions

— Modeling of natural conditions (topography and
- geology) needed \ .

m Unable to be treated as an mdependent product
— Representation of surrouinding environments needed
a Production activities are the key

— Modeling of control information‘in the productron
process needed : v ,

Characteristics of the Civil Engineering Field
(in Terms of Product Model Development) 2

] Consrderatlon for operatlon is an lmportant issue
— Modeling of ‘operation information of structures needed
n Wlde applicationranges .
- Clanflcatlon of object domain needed
= No palpable distinction between products P .
~— Special consideration needed for.the treatment of
supplemental facilities and contmuous structures
[] Fluctuations in the accuracy of mformation rn the productlon
process
o Sbectal censlderation Needed for the fluctuatién in'the
‘accuracy of information ($cale of drawings, material
properties, étc.)

—103 —




Expected Effect of Product Model Development

m Data sharing
~ Direct collaboration between different érganizations
~ Unification of all work data on an integrated data
environment (IDE) o
m Archiving system

— Creation of a semi- permanent envnronment for using
data

m Cost reduction and quahty lmprovement
— Stock of rich quality data
-~ Accumulation of exp‘erienc'e
— Reduction in data re-input costs '
— Avoidance of quality problems caused by human errors

Is’sues Concemlng AP Development
- in the Civil Engmeermg Fleld |

= Advance éxamination and development

— Swedish TRPM:Road Product:Mode!J'is the’ only
AP developed i in the'¢ivil engmeenng field so far

m Researches and e)(ammatuon neceesary for the
developmeht of new APs '

- Understahdmg of exastmg APs ahd evaluatlon of
 their pfaétlcabllity inother flelds

—Trend i in the standardnzatlon of related mformatnon
- Strategy for. |mplementmg ISin. future P
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Research Strategy (Basic lines)

m To put modeling into practice _
— Avoid endless theoretical discussions

~ Increase understandmg through practrcal
applications

— Avoid taking a rigid stance, like lnS|stmg ‘on the
implementation of IS

Research:Strategyi“(:Targets)

Premise: To make the most of any information on WG
including presently-available one
m Civil engineering structures that are highly re-usable for a wide
range of purposes and easy to represent ,
[ C|V|I engmeerlng structures that are. hlghly dependent on

élements specific'to’ the aivil engrneerlng field (e.g. geology
and enwronment)

Modeling object: Bridges '(Decisidh made in June 1997)
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Research Strategy
(Strategy for International Collaboration)

m Particular focus: on the accumulation of Swedish
FRPM.J information

m Transmission and exchange of rnformatron on
modeling in new domains

« Research Strategy -
‘(Calllng for Outside Experts Coopoperatron)

| Vrews of the Advrsory Commrttee
=~ To'be reflected:in research actrvmes
m Cooperation of mformatron process|ng expens

~ Requests' td bé made accordmg to the need m the
" nodeling process”

m Collaboration with STEP- related professronals in
other fields

- Vrgorous exchange of 0pmrons

— 106 —




Details of Research

» Formulation of an Implémentation plan

« Accumulation of STEP:related information

 Understanding of fRPMJ and exchanging opinions
about it o

« Modeling in new dornains

. System development

. Venflca'uon tests and eValuatlon

+ Establishment of future strategy

- Outside.organizations
concerned

Sdapan STEP Cenler

Reporting and

addressing | | 2

problems | | i iation  Information

: e - t exchange X
Information _ ore eam‘ Contact point for outside

“accumulation JASTCE organizations

CETURN V[ e
JASTOE o . s SONE LT W TERT G
' ' Technical _ i
support | | . - Individual studies

Supporting group " by SWG

Yol e JARTOE
e, . HN




Research Schedule

96 1997 1998

Research item a4} a1 a2 @3} 4] o1] 02] a3

Q4

L
- 4

Clarification of basic lines

1) Formutation of implementation plan o

A 4

2)Accumulation of STEP-related Information B

3) Understanding of RPM and

v

exchanging opinions about it

4) Modeling in new domains < >

-
4

5) System development

6) Verification tests and evaluation: °

&S

7) Establishment of future strategy

i

8) Compilation of results

Stance to be Taken for the
lmplementation of IS

. . Domarns in Wthh mmatNes have already been taken
— Get mvolved in these mmatlves :

Implementatron of 1S:in mternatronal coIIaboratlon
CX g mvolvement in the international workshops of
- SNRA,and this workshop)

« New domains
- Stnvmg for mternatlonal collaboratuon i
Implementatron of IS with mternatlonal rnmatrve

Keeping medium and ong-term perspecive
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Results of Fiscal 96 and 97

Results of Fiscal 1996
m Selection of object domain (Bridges)
m Acquirement of modeling technique
(e.g.lDEFO,IDEF1X,EXF-“RES’S'-‘G) ,
m Acquirement:of Information on existing projects
(e.g.documents and data models)
Results of Fiscal 1997
m Model developments both at AAM and ARM levels
regarding with bridges
m Participation in the First International workshop in
Sweden ‘
m Establishment of human network in EUJ concerning
about data modeling ’

Direction of Future Research

m Development of Data Model from the view point of
national land management

~ Development in the extensible frame in order
m Methodology of development

— Taking an approach according to the global
standardization

— Archiving documents corresponding to STEP ARM

— Using the international standard
(e.g.IDEF1X,EXPRESS-G)on the description of
data model

= Individual proposals from Japan

=109 —
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‘Contact Point
m Home page

MOG  URL http//www.moc.go.jp/
PWRI  URL http://www.pwri.go.jp/
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The Architecture and Basis
Model of JASTCE Demo ‘98.

Yutaka Manchu
TOSHIBA Corp.
Systems Integration Div.

¢ Sl e

L Wasiae
- X

t saa] s
’ o 3 e ;

Copyright Toshiba Corp.. 1998 / All rights reserved.

P Bt et St Wy § et T 7D

1.System’s Feature
Architecture

. Inforination Flow -
Cinede Cortifiotion Flow

Copyright Toshiba Corp. 1998 / Al ights fesenved.

: quﬁ tor
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Proourement Server

STEP Manager/EXPRESS utl,
Windows NT

evernment Glient | -
Mait soft
STEP Manager/API Netscape Enterpris
UniSQL/Client Server
Windows 95/NT;

- Netscape

Certificate Server

UniSGL/Client
Windows NT

r)
[WobServer,Oertificats Server |

*1}UnfSQL-ORDB (NTT Data Corp.)
#2)STEP ManagorSTEP based CALS/EC
Data Management System (TOSHIBA Corp.)

ebBrowser.Mail

3 Usage of STEP/Part21

ial Points
ot Identification “Part21 Entity Pointer (# number) = Object Identifier in ORDB"
art21 Exportation preserving has_a pointers

-Contractor

Government
Office

] Contractor I

Government
Office -

- 112 —
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9. “JASTCE AP”

2.1 Purpose
+ to instanciate Maintenance and
Procurement Process for bridge
+ to record accounts for the freedom
of information law
+ to endure the change of Business
style and Bridge Structure

Copyright Toshiba Corp. 1998 / All rights reserved.

2.2 Features

» General Entities like POSC/Caesar
model, SNRA/RoadAP,AP208

= Explicit Object Entities for Bridge
main structure

s Maintenance Entities for Generic
Maintenance

= Basic Business Objects likd
POSC/Caesar model

Copyright Toshiba Corp. 1998 / All rights reserved.
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ing AP

Copyright Toshiba Corp. 1998 / All righis reserved.

Public Warks Research Institute Minlstry of Conttruction:
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October 12, 1998
JASTCE

1. Purposes
(1) Long term integrated control of the newest information about the bridge
- concerned through new construction, inspections, and repair work. -
- (2) Simplification of inspection and repair- plan preparation ‘work using the newest
- information, : '
(8) Order price reduction by providing the inspection ‘and repair conitractors with
related data (present status, historical).
(4) Use of the internet to simplify ordering and delivery.
(6) - Control of approval history and confirmation of accountability.

2. Points
(1) The delivery of digital data that conforms with the civil engineering information
structure will be added to conditions for recenvmg an ordér. In this way, the
-newest data will accumulate on the govemment side.- ' '
(2) Through the wusé of ‘work flow -and digital approVals, the reasons * for
. approvals/selections will be clearly recorded. - " SN
(8) The basic structure of STEP w111 be used so that it can- withstand' long' term
- storage. (EXPRESS, Part 21) : ) ‘ t
+ In addition to changmg work processes and eXpandmg the range of applications;
the bridge mamtenance 1nformatlon “model will - be. developed - guided by
consciousness of its: multi- purpose characterxstlcs and its expandability with
reference to mformatlon models such as RoadAP (SNRA), Posc/Caesar, ‘and
STEP/AP208. Drawmg data will be represented based on this model in a form
linked to STP/AP202, -
+ The exchange of mformmlon between the pubhc and pnvate sectors W1ll be done
using STEP/Part21, At this’ time, even if output data is entered, the identification
data of Part21 will be used effectively to maintain data base conformity.
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3. Demonstration Story
The example chosen is the maintenance work (execution, inspections, repairs) for the
Ryogoku Bridge on the Sumida River (National Highway No. 4). It focuses on the
following three phases.
(1) Execution Delivery
A contractor delivers digital data (bridge ledger (Civil Engineering AP) and
drawings (AP202) to a construction office through the internet, On the government
side, an official or person giving approval checks it with a word processor.
(2) Inspection Planning, Ordering, Performance; and Delivery
An inspection plan is prepared based on the number of years that have passed since
the previous inspection. After order specifications are prepared, electronic bidding and
ordering (public to private sector: transmission of original data) are done. After the
inspectors have completed the work using a digital camera, they deliver the bridge
ledger and drawings containing the revised inspection and damage information.
(8) Repair Planning
A repair plan is prepared in accordance with the state of damage revealed by the

inspection. The state of progress of various contracted work (scheduled) is clarified.

4. Demonstration Details

4.1  Execution Delivery , S

Delivery data output from.the contractor side system: bridge ledger and drawing data
(Part21 format) is checked and transmitted to the'construction office.

(1) [Contractor side PC] Log in to the Construction CALS So-pro demonstration
verification experiment use home page 4 ' f

It logs the contractor in to the government side WEB server for contractor identification

User Name

—  Password

- Figurel'

(2) [Contractor side PC] The Construction CALS So-pro demonstration verification
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experiment use home page is displayed.

RLCALSETOSTEP-WGTE
KRR — LR

EHRA—2— <

Dh—LABRB] |

Public  Works
Institute, MOC

Research

Construction CALS Sopro STEP-WG
Denionstration and Verification Testing

Home Page

PO N

Contructor Side Menu
(1) Delivery - Information Transmission

Screen

QFEMPTIAEE <

cals—eg@cg.moc.go.ig
Copyright BE8& LA 1998 - ..

Fig.1

(2) Contractor Side Order Recéption

Screen

(3) [Contractor side PC] Delivered information tréﬁsmiséibn screen

Part 21 data content output from the contractor's system is checked.
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L Delivery Information Transmission Screen

§— Delivery Information Read-in

ANNGD
: & -"" G

.

4 Work Name
.Completion Documents

Document Name

+——  Document Start
Contract Condition Confirmation

Transmission

(4) [Contractor side PC) Completed document Contéht'éheck
In the case of CAD drawings, the content of Part21 in AP202 form related to the
delivered information is displayed.
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() [Contractor side PC] Contract conditions check
The delivery information is checked to make sure it conforms with contract

conditions,

e ”%’W”WWW L OndorNumber

Required Completion Document

(6) [Contractor side PC] Transfer after conﬁrmatio\n‘(coding)
Based on the transmission in Figure 3, the Part2] file is transferred as shown below.
(bridge ledger + drawmgs etc.)

1180-10303-21;
4HEADER;
fFILE_DESCRlPTIO‘\l(( POINTER ILLEGAL MODE'),1):
I ILENAME(E: ¥TENP¥step p21’,

: 1998 09 08T20 46:01°,

; ($)

4'STEP Manager V1.2 Part21 Export Command’,
'$§TEP Manager V1.2 Part21 Export Command’,

JFILE_SCHEMA((’ road_bridse_maintenance_model’));
|posec ,,
14440000200= GQGANIZATIU\I('*R%;I*; *(*)' 1. 0'.'*1'?558)‘139”
1#640000800= AUJRESS($. =R EP%C*B**K-—TE?G F ﬂEB[Zﬁ@* 5
{1845001200-DOCLVENT (* FIEE 430", 1,0, ~Ha", (),$,$.8, 0
11#845000400=000C LMENT( “ﬂﬁ@tﬁﬁ’ﬁlltﬂﬁlﬁ ﬁiﬁ’ﬁﬁ',;'lﬁ' ’ﬁﬁE
14845001100=DOCUMENT (" EIEHSHSER SR, 1,07, 5 '
11845001000=DOCUMENT (! Tﬁ@*ﬁk}ﬁﬂ'ﬂ?ﬁ’ 1.0, '5#}5@!—53!'
;;ﬂ8450009009[113l)£NT( m@t&tﬁm@t, 0, ke AENIE

e

...........
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(7) [Construction Office: PC of official in charge] Log in
Par(21 transmitted by the contractor is entered to the government side maintenance

data base and transmitted to the work table of the checking official ("Tanaka" in

charge).

—— User Name

Password

(8) |Construction Office: PC of official i

SFSEC THIE . - JRMTYNAXIRIE AAIERNEY - Lo
//

. Processing

.
/; g

Fig.7

(9) [Construction Office: PC of official in charge] Execution delivery information

check

/%/////%/////ﬁ/«////f//ky////%%’%/ﬂ%@%% Document Start

Detailed Information

-
W%%%% . Flow Confirmation
/ // 72%///////%////{// Acceptance

Rejection

Fig.8
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(10)[Construction Office: PC of official in charge) Delivery information check:

bridge ledger
The bridge ledger delivered by the contractor is checked. This bridge ledger is the

center of the model.

Bridge

28 Dyt

A Structure
Span

Name

Damaged Location
L Related Drawings
Repair History

Fig.9 Inspection History
(11)[Construction Office: PC of official in charge] Delivery information check:

drawings
The AP202/Part2] data is checked based on "domain CAD" (Prepared by Professor
Mikami of the Engineering Department and by Assistant Professor Tanaka of the

Faculty of Informatics of Kansai University)
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(12)[Construction Office: PC of official in charge] Delivered information check: work
flow

The work flow for the work completion request is set and checked. Afterwards it is
approved by Figure 9.

Person In Charge
—  Survey
Acceptance

Fig.11

(13)[Construction Office: Director's PC] Log in

If the three survey phases of the above execution completion request had been
completed when director Yamada logged in, the said request would appear in the
director's work table. The director checks the content and issues approval along with
reasons for approval.

Fig.12

(14)[Construction Office: Director's PC] Comment entry
The approval (rejection) reasons that were entered are recorded as a digital
approval history and provided for reference at a later date.

FRAAGI(WLED,

Fig.13
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4.2 Planning, Ordering, Performance, and Delivery of Inspections
An inspection plan is prepared with reference to execution (original construction),
inspection, and repair work in the bridge ledger. During clectronic bidding and
ordering, the bridge ledger and drawings stored in the maintenance data base arc
released to the contractors as original data to make it casicr for the inspection
contractors to enter differences and deliver the data again.

(1) [Construction office: Director's PC] Referencing the plan
The director references the plan (bottom part) prepared by the official in charge. The

top part is used for searching for preparation and editing purposes.

Full Project Short-shipment

Post-inspection period sequence

——  Type Retricval
Continucd handling part
Retricval Result

1‘£]ﬁ1 '!]'.l'{!: I '

Selection
Detailed Information
Current Year's Budget

Judgment Reason

1) 989/02/01
11969/02/15!

: 3 : $1950, . 50
/%//;,////////IX/’////// ’4’////7////””/4’ /////////5// /K/(//////WVA’W/)Y// MWW%%{{/&W/W/ chiS‘I'ﬂliOn/ACCCplﬂncc

i

Fig.14

(2) [Construction office: Director's PC] Checking bridge status: type search
The director uses maps and typical items to search for the bri‘dge and to check on its
status.
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= Road Name
Map Retricval

2

<

R

Retrieval
Retrieval Result

ho

O LNy

Fig.16

(3) [Construction office: Director's PC] Checking bridge status: Inspection history
The bridge ledger is used to check the results of previous inspections.

w‘
Span
QN0 F a1 - , : : L
kY - : Damage Outlinc
E U482E2 f

e KL -mﬂ:a ;‘ﬁa&:#ﬂis. fmn‘/b)—rrf:zm y ,
Z 7 T I i T I S
-

Damagc Table

Fig.16

(4) [Construction office: Director's PC] Plan revision and/or approval
The situation is assessed to revise and/or approve the plan.
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O /;///f///z/ 7 /f'/f'féf/// //Z,)///'//
' . ,y . .

/
_ /y/%//
/’/’2" // // /

NN

.
Z 5///////

/ /‘?/ // /// f
o . /é Choose

Judgment Reason

Downwards

Judgment Entry
Fig.17 Registration/Acceptance
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(8) [Construction office: PC of the official in charge] Preparation of order specifications

(contract conditions)
The official prepares special specifications etc. and links them to the order

specifications,

Order Number

Work Location

Required  Completion
Order Related Documents

Supplement to Order Related
— Documents

Request

Fig.18

(6) [Inspection contractor's PC] Electronic bidding
The order specifications are displayed and the inspection contractor is determined by

means of electronic bidding.

CALS/EC  Public  Procurcment
[~ Electronic Bidding System

CALSFRER i Work Casc Table
 BTANAT A . —
O SR Competition Participation
Qualification Confirmation
v Request
"*ﬁé&ﬁ%’f)\*L(Iﬂi)
Bidding
Bidding Results
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(7) [Construction Office: Director's PC) Order contract approval
After sclecting the contractor and completing the contract agreement, the director

notifics the inspection contractor of the decision.

I

e

%’/ 2
7

%

TN R
peeosbiry

AN AaEA

a

Order Notification

Fig.20

(8 Inspection contractor's PCJ Receipt of mailed notification of the order.

MERFROR) EHEOELETS,

Fig.21
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(9 [Inspection contractor's PC) Order reception screen
When the mail arrives, the inspection contractor down loads the order information in
Part21 format.

)

L— Contractor Side Order Reception Screen

Order Number

Contract Documents
Required Completion Documents

| Down Load

Document Start

Fig, 22

(10)[Inspection contractor's PC] Completion of the inspection work
The inspection is performed and organized with a digital camera and data terminal.

OSSOSO
LEBRE2Sy
2824 382524
SrEEALIRE
KERYNY L.

Fig.23
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(11)[Inspection contractor's PC] Inspection work results delivery
Part21 data extracted from the inspector side system is delivered to the construction

office.

Delivery Information Read-in

Order Number

Complction Documents

Fig.24

(12)[Construction office: PC of the official in charge] Inspection history check
Because the inspection completion request arrives in work flow as in the execution
case, the revised bridge ledger content (inspection history, status of damage) is checked.

New

EEal m
R N Rk T i : L :
LB LRle) BRR047E7 F IRIBAEE ( : Damage Outline

2 BAr0astE 2 F Ao Et

LRI BOR5o A f e ERBEG TR ) K KRR 200mm:
EEST () 13 [ L1 kIR (300mm:

Damage Table
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(13)[Construction office: PC of official in charge] Checking state of damage
A table of damage revealed by the inspection is displayed.

Inspection/Repair Name

Disposal Situation

LA
LELLER Pmo3o!

QLA LICVIYY vt
LETEN D009

W/W##,W”gmppmw

Repair

Work Instruction
Photograph Examination

Fig.26

(14)[Construction office: PC of official in charge] Checking photographs of damage
Photographs of damage that poses problems are checked.

Fig.27
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4.3 Planning Repair Work

The director of the construction office considers present circumstances and amends or
approves the repair plan as in the inspection planning case. And whenever necessary, the
director clarifies the degree of progress of all contracted (scheduled) work: scheduled
orders, that being performed, and that at the acceptance inspection stage.
(1)[Construction office: Director's PC] Referencing plans

The director references the plan (bottom part) prepared by the official in charge. The
top part is used for searching for preparation and editing purposes.

Short-shipment Before Project

Bridge Inspection Part
= Type Retricval

W20 AR
Al £ BRI
(i & A

[N
S

e Judgment Entry

Registration/Acceptance

Fig.28

(2)[Construction office: Director's PC] Checking the state of progress of contracted

(scheduled) work
As necessary, the official in charge at the construction office can check on the state of

the process of work by all contractors.
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4, FEHM

41 HEIMA

HEMDOYRT BPSMAHENEMHAT — 4 FBHRAERE « il —4 (Part2l ) &
RUT, THIBTIZRIET S,

(1) [HH0 PC) Hi CALS R 70 7 £ RIEER A A — bt a Ff v
FHRIERICEN Web —Nicu /4 v &4 5,

User Name

Password

B 1 (AR Z O HBIHRE T TF &Y (UTFRE)

RBAR—LR—UREREND

(2) [3#HMPC] & CALS R 1 7 e RAE

BECALSRBRIOSTEP—WGT T
EHERAR—LR—D

; FHERAZA— «
' (DIATBEREEE

5 i,

4,

ca!s-e?:@cg.m’dc,gg .'jg !

Copyright BI8& 1 K FF3RT 1998
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B 0

(6) [ PC) SRitl:-HgR g
mxmﬁw BHORMIC A - TWDH Z & 2 HRT S,

B 5

6) [HH PC] RERBEICHRE (WB1L)
B BDRARICLY , AFOL 572 Part2l 77//v/)>$f:£éné (ﬁ%&ﬁ#}ﬂ@@fxa) L

F ILE_DESCRIPTION(( POINTER ILLEGAL MODE’),1);
JFILENAMECE: ¥TEMP¥step.p21",
11998~ 09-08720:46:01",

*STEP Manager V1.2 Part21 Export Comiand’,
STEP Manager ¥1.2 Part21 Export :Command’,

{FILE_SCHEMA((’ road_bridge_maintenance_mode!’));

[E]EQEEC,

1#440000200= ORGANIZATION( ERERIRAK(E)’ 0’ ’i}?\%ﬂz\]j

1#640000800=ADDRESS($, ' & : qjﬂl__—iajiﬁ—_r@% =: SHXEE

11845001200=DOCUMENT (* EIEME—A3E’,1.0°, —/X1’, O, $. $ $ o

|11845000400=DOCUMENT (' BB R TR HSRAVEIE &Y ,*1.0°, M

1##845001100=DOCUMENT (’ EIENSIBEIREE'," 1.0, '%‘ﬁﬁiﬂiéﬁ , ()

#845001000=DOCUMENT (* FIERBIR SHRIEEE , "1, v f’-i"ﬂﬁ']i
845000900+ DOCUMENT( mEEiE SR, e SfilE
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(For example, if information concerning a bridge is standardized for maintenance purposes,
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In_troducﬁon of STEP to Bridge Life Cycle Management

Effects of STEP Introduction
- More efficient -work by reducing umc Tequired to prcparc
bndge data : o
- Accumulation and use of bridge data__
- Historical management and vcrsnon management of brxdge
information
- Open and easily pecformed scarchmg and revision of bridge.
information
- Promptp(rovxsxon ofbridge’ information
- Greater frecdom to select the sofnvnrc used
- An opef-market created by expandmg opportunities for
market entcy

More Efficient Bndge Management Work
(Use of Desngn, Execunon and 7.7

1{- Use of mlommuon to: prcpare repmr lans and o perfomx

mpmrworL :;,AV‘,._‘.

. —Uacoflhemnd;mmgmdambnschCHl k
T Use .of a bridge management. system,
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Fund from IPA ( MITI)
dround’3 million US$ for 2 ycars

—».lapanese Flavar, ClMsteel

of explicit shape data is not practical at detaxled
nd production des1gn phases, drawings can be exchanged practically.
with 2D CAD systems for a while.. .. .
- AP225 can be dpplied in those fields where sxmplxﬁed shape models
can be successfully used that 1s plannmg design model, CG and
s1mulat1on models.
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98

Building Core Model 7

; 2

Project Model ,%?f

CALS Process Model %2 .

View Model ﬂ

_ Work Model .

. ; Project Database -

’ 'C_' S Classification arid Coding system

_Current Tech Project
"PWRI Project

i

pecific interg
ge step by seep. (&

to promote STEP/BE works in Japan with financial

AP225, if 18 Works el as forcrunner in Japan o
to encourage relatin yities so as'to promote 3D modeling practice, S
nd emphasize-the iecessity of - - - : S

nd global standards.
ti-“Cooperation Mth"‘fé(‘)"/é‘i‘Eli and TAl/Ifc are welcome

* and works relatively very well in Japan., -

ndustry-accepte

Py L e G ey T e e
a Japanese copstruction indystry can be changedto

be advanced through CALS/STEP development,
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3.6 STEP Z MU\ EH BN DOWBNE(L - KHFLO/SrOy FEX

A Pilot Project on Information
Standardization and Sharing for
Road Construction Usmg STEP

Shang-Hsnen Hsneh :
Ming-Teh Wang, and Hul-ng Tserng

Department of ClVll Englneermg

.......

Taipei, Taiwan, R.O. C )

Introduction

* The project is sponsored by the Public
Construction Commission (PCC),
Executive Yuan (1997/8 - 1998/5).

* A small road construction example is
selected for study.

* The focus is placed on the sharing of
information related to engineering
drawings between the preliminary design
and cost estimate stages.
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Road Construction Example Used

Major Steps in the Pilot Study

« Analyses of work flow and information
flow - |

Standardization of information related to
preliminary design and cost estimate

‘Implementation of the pilot system

Investigation and demonstration of
information sharing
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Work Flow and Information
Flow Analyses Using IDEF(

 IDEFO (Integrated DEFinition Function
Modeling) is used to analyze the work
flow structure throughout the life cycle of
road construction.

* How information is processed through
each activity (or work item) of road
construction is identified.

— B i ngi Feasibi ity — >
L — Draw oy >

N Design *H—Draving- ";.J’ >

Engi neer SER T 8 J ;

— d ; i

I Detai l ed[Thg 2a%ins ~

Design
oo Iesigner. o ;

Desi grier

4|, % Mint enance
Obntract or :

Wer 7

IDEFO Analysis for the Pilot I;i‘djéct |
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Information Standardization
Using STEP
« STEP (STandard for the Exchange of
Product model data) concept and
approach are used to standardize the

information models:for objects in the
present road construction pllot pl‘Q]ECt

. EXPRESS and EXPRESS-G are used to
describe the standardlzed mformatlon '
- models. FERR ‘ :

ERR

176Kg/0m23'6ﬁ:t =
ﬁm_ BAR /

9. w;‘fi-m 1

PR L l "_ '
[ 178keg/om® gt | Y
[ Taikg/omP Rt ] 3

U-type Draining Part
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sy - Conerele 141 EXP 1Ji.

Conctete 176 b : third form\vorka 1..., :
v g . ¢ ;

third formwork b metal formwork Rs

. =""steel formwork b . Steel forwork b :
o ekl BN L 4
r Rcal ""’ S(CCl A ; . S(cel B L RQalT}

EXPRESS-G Model for U-type Drammg Part

ENTITY EXP..U SUBTYPE OF (EXP_Unit);
w: REAL; .
b: REAL;

t: REAL; )

hi: OPTIONAL REAL;

tl: OPTIONAL REAL;

t2: REAL; »

------- + estimation --:---.
concrete_141 REAL
concrete_176_a ¢ REAL,
concrete_ 176_b : REAL;:
third_formwork_a :REAL;

third_formwork_b - :REAL;
metal_formwork - :REAL;
steel_formwork_a SREAL;
steel_formwork_b- tREAL; ~
steel A - tIREAL;

steel B © . {REAL;

END_ENTITY;

EXPRESS Entity for U-type Draining Part
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System Implementation

» A shared database contammg the

standardized mformatlon is constructevd
using an obJect-relatlonal database called

UniSQL.

« WWW-based user mterface tools are |
developed to facilitate the interaction
between users and database.

| Integrated_App

 CAD_ App

— ]

l

[ ‘Express

[ EXPRESS_Object || |

DB

~ Pilot System framework
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Information Sharing

* In the preliminary design stage,
engineers perform parametric design for
a snmple road model

* During the desngn process, the desngner is
allowed to extract information from the
database and then display the drawmgs
of the design automatlcally usmg
AutoCAD.,

358 2 Sar

€ LU QLS v WSSk

kB by

O
S

SRR

Parametric Design for U-type Draining Part
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Interactive Componerit Assembly in‘AutoCAD
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Information Sharing (Cont.)

* In the cost estimate phase after the
completlon of the preliminary design,
the engineer performs cost estimate
using MS-Excel, which would
automatically extract the most up-to-
date information from the shared
database and generate a project
budget report.

A SR

% (é’%’ W////?/Afx//

Automatlc Cost Estimate Usmg MS-Excel:‘ .
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Closure

* The present pilot study has investigated
and demonstrated the feasibility and
benefits of information sharing promoted
by STEP.

* Further research is still needed to study
information standardization and sharing
for the entire life cycle of construction
projects using STEP.
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3.7 ik EOMEN DMK ER

Presentation of the Swedish proposal:

Product Shape Representation for
Products Connected to Earth

Prmcnples and detalls elaborated by
| Karl Brandt (Euro.S‘ TEP GmbH)
| érjan Falk (EuroS TEP AB)
Bernd G. Wenzel (EuroS TEP GmbH)

: E EuroSTEP Copyright Vigverket and BuroSTEP Group AB, 1998

—— & Vagverket

Swectsk Neoveasl
Aood Admisistrotios

Presentation Background

4 Developed by EuroSTEP

¢ Contracted by Vigverket (SNRA)

4 Reviewed and approved by STANLI/TKS80
¢ Endorsed by ISO TC211

4 Supported by ISO TC184/SC4

H Euro8TEP Copyright Végverket and BuroSTEP Group AB, 1998
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Overview

= The Problem
4+ Current Situation =
4 User Requirements
X User Requirements from Infrastructure
XUser Reqmrements Summary

+ Exnstmg Models
@ The Optlons |
.~ @ The Solution
. @ Summary-and Close -

g FurosTER Copyright Vigverket and BuroSTEP Group AB, 1998

- Vagverket

i

~Current Situation

4 15010303 (STEP) handles product shapes of arbltrary
complex1ty .

¢ IS0 15046 handles the posxtlons of objects related to Earth
and their GIS-relevant shapes SRR

€ The deVelopment of both: Standards 1s not sufﬁolently
coordinated: S

- Both standards: will uge’ dlfferent té chhology bases
(EXPRESS vs UML)

» - EureSTEP Copyright Vigverkel and lZuroSTEP Oroup,A(B.' 1?98,

*":17*1 -



User Requirements from Infrastructure

4 Infrastructure objects are part of the landscape (i. e.
geographic information).

@ The objects must be positioned, and their shapes must be
described relative to the earth (dS they are geographlc
objects) , , ~

@ Infrastructure authorities and coimpanies deal with the entire
life cycle for complex objects like road badies, brldges,
tunnels, traffic signs etc.

# The information about the objects must cover the rieeds from
planning over design, construction to maintenance and tsage

E EuroSTEP Copyright Vigverket and BuroSTEP Group AB, 1998

User Requirements from Infrastructure

# This includes Product Data concerning'the objécts not
within the scope for geographic standardisation (llke
.- RoadProductModel, steel constructions, - S
STEP AP201 (drawmg‘; ,etc,

* Comple;xanalyse_s based on “ordinary” geographic . -
information in combination with product data must be
possible e. g. calculatmg noise, emission, sight length
volumes, etc. : o

H EuroSTEP Copyright Vigverkel and BuroSTEP Gréup AB, 1998
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User Requirements from Infrastructure

# Advanced visualisation covering needs from the designers
visual control to the needs of ordinary citizens in the
democratic process. This includes efficient modelling of
standard components like traffic signs, barriers, bridges,
fences, etc.

# The turnover for the infrastructure sector exceeds $ 5
billion a year only in Sweden -

HE EuroSTEP Copjright Vigverket and EuroSTEP Group AB, 1998

—— & Vigverket

ooyl
User Requirements from Infrastructure

& Common definitions of shape and other fundamental
resources would greatly simplify understandmg and
development of bussiness models and applications, but
thls 1s not adressed in the proposal

H Eure8TEP Copyright Vigverke! and EuroSTEP Group AB, 1998
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User Requirements from Infrastructure

@ Product models and geographic information must
coexist in business models to support real bussiness
activities supported by applications.

} RoadProduciModel{RPM) besed
1SO 15046 : - . on STEP Parts ¢ g Pari 42 (ISO 1030)-42)

Electronic
components

1S0 10303-210

n EureSTEP - Copyright Viigverket and BuroSTEP Group AB, 1998
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User Requirements Summary

# Requirements for complex shapes related to Earth:
4 Building & Construction Industry "

4 Infrastructure providers, asfor - -
roads, railroads, power, telephone, pipelines, water ways, etc.

+ Mmmg/Eprontatxon Industry
4 Defence

# Interoperability between ISO 10303 and ISO 15046

4 Upward compatibility within both ISO 10303 and
ISO 15046

4 Minimal overhead for interoperability

: '“"_:‘ EunSTFP Copyright Vigverket and EuroSTEP Group AB, 1998

——%Vagvef*at

‘i

Existing Models: in ISO

€ ISO 10303
4+ Models S .
XISO 10303-42 Geometric and Topologlcal Representatxon
X1S0O 10303-43 Representation Specxahzatlon ,
+ Coordinate systems “free floatmg o
@ISO 15046
4+ Models |
XSO 15046-7 Spatial Schema/Spatial Opétators
X1S0 15046-11 Spatial Referencing by Coordinates
4 Coordinate systems related to Earth
n Eure8TEP Copyright Viigverket and EuroSTEP Group AB, 1998
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- & Vigverket

ii

Existing Models: Other Players

€ OGC:  OpenGIS Consortium
¢ IAL Industry Alliance for Interoperability -
¢ DGIWG: Digital Geographlc Data Workmg Group
¢ [HO: International Hydrographlcal Organization
€ And more;

+FGDC

4+ BSI

4+ AFNOR

H EureSTEP Copyright Vigverket and EuroSTEP Group AB, 1998

— & Vagverket

Adwisisiraios

‘QOverview

¢ The Problem

=-The Options
+ Détailed Integr‘atxon .
+ Mapping -
+ Supertype Harmomzauon L
4 The Solution

¢ Summary and Close . . .

Copyright Vigverket and EuroSTEP Group AB, 1998

— 176 —

et i S

S TR T A,




Detailed Integration

® Classification
4+ Coordinate system

4 Spatial element
X Spatial function (Position, Connection, Shape)
X Abstraction level (Geometry, Topology)
X Dimensionality (2D, 3D)

4 Problems

4 Upward compatibility

4+ Significant Overhead
_ ¥ Requires strongly coordinated future develdpment
& |} EureSTER Copyright Vigverket and EuroSTEP Group'AB, 1998

‘Mapping

& Problems

4 “Arbitrary” results instead of general solution

4 Heaviliy impacted by future developments of ISO 10303 and
ISO 15046

] EureaTEP Copyright Vigverket and EuroSTEP Group AB, 1998




Supertype Harmonization

4 Derivation of high level supertypes from a common model

4 Enables shared usage of entity/object definitions across different
environments

¢ Advantages:

4 Upward and downword compatible by simple mapping

+ Minimal overhead for interoperability

+ Little restrictions regarding independent future development
@ Problems:

4 Lack of appropriate high level constructs
4 Complex Instances / Polymorphism

4 .:5':'.‘::7 EuroSTEP Copyright Vigverket and BuroSTEP Group AB, 1998
e g' Vigverket
Overview

v/ The Problem

¢’ The Options

= The Solution | '
4 Overview of ISO 15046-7 4Can it Work?
4+ What do we do? ¢Pr0's and Cons
4 Basic Architecture +Detailed / Improved Architecture

4 Summary and Close

H EureSTEP Copyright Vigverket and BuroSTEP Group AB, 1998
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Overview of ISO 15046—7

i
!
!

I3 EuroSTEP

Copynghl Vﬁgverkel and EuroS'I‘BP Group AB, 1998

<<} D fminsfend> «) olnulon» - —_— «) cxumlon”
) Topo 30 > GesaCanpléx 10 Oéoabriastive 30
‘Utsen Topology). - “{fxom Geoaetiy) s 'I {Teon Georatiy)
|| ........................ N N .
—] «t Dizensionrd - 1 - : X<} Dimenpiopdd o l,_._. ™ «l Uirentions>
" II "30pe 2. T | Geestanplex 1) SGeonpeinttive 20,
l I (lxon l’opﬂ:vﬂ‘ : ” “{trch Caczetsy)
I %« Glaanstonsy ] fi <o otmamitors 7 “—- S & sieamtenss
I r- Teps JoT. 7, Gacaconpiax o GeoaPrimltive 1D
‘ , (from Topolegy) {£305 Gacastiy) ” ({5on Saurat iy}’
-—]-> €0 Dizensionrs o SO T ' ” NE Prey) Dirensionss
l) Yepo 00 . .o o SecoPrinitive 00
(tsem mwlecm : “(fron, OEoME LY . ‘(from Geonetyy
Il I v v
R rcp'o"l'c;v'}'"'.".'_'." EENE ) vxcprioaases S I l |
l -—; 8 o ,9’@"’;’1" o Ocombslmitive ¢_
It « 5 . » .,1 (lln Gua- ly) '_,'E —_— i “m_ %m”’, B
- — —
3 Gcn Feature Attilbuteés Poalllbntn_q

“What do we do?

& What we do* o

+ Harmomsatnbn of geometry

— as common. specnallsauons
- resolutlon of name conﬂlcts

& What we don’t do: .

-4 Harmonisation'of topology

X Topology suites totally different purposes in both standards
X Genericity of ISO 15046 topology unclear -

H EureSTEP Copyright Vigverket and EuroSTEP Group AB, 1998

X Packages harmonised between ISO 10303 and ISO 15046
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- 8% Vagverket
SREEL
Bt .e o -, ., it
Basic Architecture
%f ////_///// s /'
// ; /':/ STEP ety
' '}}3{? /-‘ -su' calk umm:n%
E EureSTEP Copyright Vigverke! and EuroSTEP Group AB, 1998

s

- & Viigverket —
gm0 Can it Work?

€ ISO 15046-7 - ‘ ¢ 150 10303-42
4+ DirectPosition = - 4 cartesian_point
+ GM_Object + geometric_representation_item
4+ GM_Primitive + geometric_representation_item
+ GM_Point 4+ cartesian_point '
4+ GM_Curve "4 comiposite_durve
4+ GM_CurveSegment - 4 blspline_curve
+ GM_Surface " "4 téctangular_composite_surface
4+ GM_SurfacePatch 4 b_spline_surface
+ GM_Solid 4 manifold_solid_brep’
4+ GM_Complex + geometric_ representation_item
4 GM_CompositePoint = ... . ... . . 4 geometric_set.
+ GM_CompositeCurve RN geometric_curve_set
4+ GM_CompositeSurface + geometﬁc_sét
4 GM_CompositeSolid 4 solid_model
H EureSTEP Copyright Vigverket and EuroSTEP Group AB, 1998




Pros and Cons

4 Pro
4+ Interoperability
4+ Upward compatibility
4+ Downward compatibility
4 Scalability

4 Con

4+ Different specification technology -
XEXPRESS
XUML

E EuroSTEP Copyright Vigverket and EuroSTEP Group AB, 1998

[ & Vigverket

Detailed / Improved Architecture
.

.

=

Object Model Data Model

H EureSTEP Copyright Yigvérket and BiroSTEP Group AB, 1998
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Overview

¢’ The Problem
¢’ The Options
¢/ The Solution

= Summary and Close
4 Technical Summary

4 Resolutions
XISO TC211 Resolution 78
XISO TC184/SC4 Resolution “Beijing J”

4 Mission Statement

A SR S YN POE Bhs  one — N2

] EuroSTEP Copyright Vigverket and EuroSTEP Group AB, 1998

Technical Summary

# The proposed solution has the following characteristics ; |
4 Support for product (ISO 10303) shapes related to Earth
4 Support for more complex GIS (ISO 15046) shapes
+ Upward compatlbxhty based on default values (95%)
4+ Downward compaubxlxty based on simple filtermg ,
+ Accessibility of information from either side.
4+ No 1mpact on 1solated 1mp1ementatlons

a EursBTER Copyright Vigverket and EuroSTEP Group AB, 1998

— 182 —




ISO TC211 Resolution 78

ISO/TC 211 welconies the proposed suggestions for
harmonization in the liaison report from ISO/TC 184/SC 4,
document N yyy, and encourages WG 2 to attend the meeting
on geometry harmonization of 15046-7 and 10303-42 in the
USA, 1999-02- 01/05 called by ISO/T C 184/SC 4,

ISO/TC 211 instructs the secretariat to inform other relevant
liaison organizations and committees about this meeting, and
encourage them to attend.

E EuroSTEP Copyright Viigverket and BuroSTEP Group AB, 1998

ISO TC184 SC4:Resolution “Beljmg J”

SC4 is pleased to see, that ISO TC211 is ready to hamonize its
geometry representation with-the one’published in ISO10303-42
and ISO 10303-43, as 1nd1cated by ISO TC211 Resolution 78.
SC4 instructs its secretariat to-announce a meeting on geometry
harmonization between ISO 10303-42/43 and ISO 15046-7/11,

to be held 1999-02-0105 in the USA to all relevant liaison
organizations. .

SC4 encourages all its WGs' and prolects and requests especialy
the Shape Representation prOJect inits WG12 and the B&C
Team in its WG3 to pammpate m thlS meetmg

. Kurs8TEP Copyright Vigverket and EuroSTEP Group AB, 1998
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Mission Statement

4 We understand the requirement
€ We can sece the benefits
@ We know the soliition

# We are sure to get the funding

H EuroSTEP Copyright Viigverket and EuroSTEP Group AB, 1998

- @ We willnot delay the project

Let’s just do it

& Viigverket

Swodiek Notivesl
Rovd Admisiryiise

- Discussion

- #Questions are never stupi
€ Answers can be

B EuroSTEP Copyright Vigverkét and EuroSTEP Group AB, 1998

— 184 —




3.8 STEP-CDS it &

What is STEP-CDS?
Contents

¢ Reasons for the initiative

+ Participating organizations

+ Embedding in 1SO-10303

+ Archilecture and functionality

+ Additional STEP standards for B&C

+ Advantages of the use of STEP technology

+ Agreement with participating system vendors
+ Time schedule

+ Available information

Reasons for the Initiative

¢ ‘The topic “high quality data ¢xchange” was extensively
discussed in the working group “CAD for faciory design and
facility management” of VDA

+ Almost all factory design s currently done based on 2D- CAD

+ 2D-CAD dalta represent the legal document to be delivered, §.

¢. the drawlng

High priority 10 achieve high quality 2D-CAD dala exchange.

STEP Is sirategic technology for data exchange/sharing

Conslderable savings by exchange of adminlstiativé data

Future migration 1o modé! based design using STEP

technology (strategic goal)

* * o0

Members and objectives of VDA Working group
CAD for factory design and facllity managément -

+ Members; ABB, Audi, Betek, BMW, Bosch,
Dalmler Benz, Ford, Haas+Partner, Iveco, Kuka,
'MAN, Porsche, ProSTEP, REFA,
Schneider+Partner, Volkswagen ‘

+ Objectives: Promofe the efficient use of CAD
for factory design and facility management
based on STEP technology. -

+ Current focus: STEP CDS.ini(iativc

. Launching Participants

+ Car Manufacturers: BMW, Daimler Benz,
IVECO, MAN, Porsche, Volksw'a‘gen

* Supphers° Asea Brown Bovcn, BOSCH
KUKA o

. Associations: VDA, VDMA, ProSTEP, VBI,
BVBS

_ Cooperations

+ PDES inc.

+ Rijkswaterstaat, CIM Archnects

+ VDMA, VDA VBl and BVBS

. Addmonal cooperatlon 's are Welcome

A_p’proach '

+ Memorandum of understanding signed by high
level management (Sept. 1997).

+ ,Kick off“ presentation to construction industry
and system vendors (Oct. 7 at Daimlér Benz),

0 Results: Curren( CAD data cxchange is
unsausfacmry, users make clear statemenls of
requirement of better 2D-CAD data exchange

+ Invitation to sign a letter of intend to purchase
STEP~CDS transiators when avmlablc. s
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Embedding in IS0 10303 Datastructures of CAD-Systems fg
+ STEP-CDS corresponds to an ISO Standard ¢ 2D-Geometry model in actual dimensions, with &
« Is identical with Conformance Class 2 von alphanumeric attributes and administrative data %

I1SO 10303-202 + Highly structured (layers, symbols, groups, ‘

+ Is jdentical with a subset of Conformance etc.) . (
Class 4 of 1SO 10303-214 + Scaled views . &

+ Own name “Construction Drawing Subset” + Annotation (dimensions, text, fill area)
hosen to indicale usage ¢ Drawing layout i
s e £ + Sheet dependent annotation (title block L
drawing frame etc.) i

;

&
b
iR

Required Time for a Technical Drawing %

Types of data of STEP-CDS

«\

¢ Geomelry ' 28%

+ Dimensions 46% v

* Text. 21% —
¢ Checking 5% Drawiag layout

Results of a Study of IBM, early 80ies

Structuring

Some aspects if this architecture

+ Includes generic product and shape mode}

¢ Includes vnewmg pipeline

+ Clear interface to product and shape model )
¢ “Lines” of the shape modé] ‘can be repr ented
differently in different drawmgs for example ‘
differently in an architectural drawing and an
engineering drawing

+ Referencing mechanism to these “lines” is
available (and required)
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Geometry :\ ! Structuring mechanisms j@/

v| =

+ Points, directions, vectors + Polylines. comnosite curves
¢ Straight lines ¢S nzbols, "
+ Conic sections . G);neral groups
+ Extendable, free forn -geor '
le, free form geometry, 3D-geometry ¢+ Layers

Annotation Drawing layout !
‘ ) Avice B
+ Di ; . . . : _ . '
ifferent .dlmelfslons (l_mear- dmepsnons, + Windows, scaling and viewports
angular dimension, radius dimension etc.) . > .
G A + Viewport dependent annotation
+ Associative, with folerances . .
o Text _ + Drawing layout
‘ # Sheet dependent annotation

4 Fill area, associa‘t_iVe ‘ _
+ Graphical attributes (color, linestyles;-fill area
styles) and fonts

- Attributes and administcative data External references

. o ' ) ‘ + External documents (BoQ, specifications etc.)
¢ Atributes such as material, performance, ete. - + Symbol libraries |
¢ Type and version of drawings ‘ " raries
+ Owner and date- [ S ¢ Ex_t‘é)mal ’models‘
+ Approvals -
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Additional relevant STEP standards

+ Building construction
+ 1S0 10303.225: Building Elements Using Explicit Shape Representation
+ 150 10303-230: Bullding Structurs) Frames: Steelwork (CIMSTEEL)

+ Process plant
+ 150 10303-221: Functional Data and thelr Schematic Representation
for Process Planl
+ 150 10303-227: Plant Spatial Configuration
+ 150 10303-23): Process Engineering: Process Design and Process
Specification of MaJor Equipment

+ Electrotechnichal installations
+ 150 10303-212 Electrotechnical Desiga and Instaliation

- Advantages of STEP standards

+ Embedding in international standardization for all kinds
of industries

_ ¢ Developed by industry
, + Validated architecture and development methods
< & Synergy in development of standards

+ Synergy in implementation

+ Standards for conformance testing and validation

Developing and Implementing
STEP Standards

Implernentation

Quality Assurance Approach

Volkswagen, lngemeurburo Schnender+Parlncr .
(representing VBI), Coplan, Planungsgruppé MiM'

+ System vendors: Autodesk, Bentley, Graphisoft, IEZ;
Muigg Compuleranwendungen, Nemetschek, pit-cup,
RIB

+ Software support, toolbox: Concad

4 Organizer: ProSTEP

+ Moderation: Haas+Pariner

“Results of the first two‘meetings obf‘,
‘Round table of iImplementers ind schedule

+ First meeting Jan. 22, 1998: System vendors raise
concems about acceptance by the market, time.
schedule and return ofi |nvestmen(

+ Second meeting March 31, 1998: System vendors
accepl requirement for improved 2D-CAD data . -
exchange and propose a solution, Target for
availability of translators: ACS 98. .
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Scenarios for data exchange based on the
agreement of March 31, 1998

LRty

Cross translator
Solution

Direct translator
Solution

Meeting March 31, 1998: ;
Arguments pro and contra STEP-CDS/DXF-11

Contra

¢ Thereisan bslabijshc& exchange formal (DXF)

+ Development and marketing of STEP-CDS translators will be
expensive, time consuming and difficult,

+ DXFis nolonger a proprietary format but openly available and
well documented.

Pro

" ¢ Some DXF implementation do not have a good reputation

+ Iuis the right time to come up with a new and better spcciﬁcalionl
¢ The same basic iechnology (EXPRESS, STEP resource parls elc.)
will be used for 2D-CAD data exchange and building models.

Round Table Meeting May 28, 1998:
Agreement with system vendors

+ All sysiem vendors will support STEP-CDS formal

+ Some sysiem vendors will develop the DXF-1I specification
which covers the requirements as specified in STEP-CDS.

+ Some system vendors will develop DXF-11 translators,
others STEP-CDS translators .

¢ Cross translatoss from DXF-1 to STEP-CDS will be
developed in both directions.

+ Since there is a match between the funclionality of DXF-1I
and of STEP-CDS, no major loss of data should be refated
to this cross translation.

Implementations by system vendors

System Vendor CDS CcDS
via DXFE-1] and cross translator

Autodesk X

BENTLEY X

Catia (debis) X

Graphisoft X

1IEZ X X

Muigg Computeranw., X

Nemetschek X

RIB x)

(X) = probably s available al ACS Nov. %8

STEP-CDS related technical information
and documents

STEP AP202, STEP AP 214 as 1SO documents

STEP AP214 as HTML

STEP AP202, CC2 us sepatale document

Access database with AP214 entity names, corresponding AP214

entity names and hyperlinks to AP214 enties as HTML, structured

into implementation levels

¢ CD-ROM with Access database and complete STEP AP214
documentation

+ EXPRESS-G of CC4 of STEP AP214

+ EXPRESS of CDS

LR R 2R

In preparation
+ Mapping of DXF I to CDS and vice versa

STEP-CDS related non technical
information and documents

+ STEP-CDS PR flyer
¢ Memorandum of Understanding
4 Letter of intend

In preparation

¢ Terms of reference concering high quality CAD data
exchange

+ Joinl PowerPoint presentation
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Round table meetings, time schedule

and results
May 28, 1998 Detailed preseniztion of STEP-CDS, stant
) discussion of mapping 10 DXF-{I

July 14,1998 Discussion of mapping of CDS 1o DXF-II, first
Issues detected

Avgusi 19, 1998 Almost complete mapping of CDS o DXF-1l
compicted, discussion of kssues,
sct up of an fssue log

Sept, 29, 1998 Discussion and resolution of remaining kssues

Out. 15/16, 1998 Test rally, preparation of the ACS demo

Nov, 12, 1998 Demo event 8 ACS

Aprit/May 1999 Start marketing/ssles of
Implementations, jolst PR event .
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