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* Rather presumptuous title “... architecture”
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What in STEP is relevant to space industry?
Architecture, protocols and space engineering

rking Group “Exchange of product
Brief overview of ESA developed STEP protocols
Concluding remarks / outline of strategy
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 Itis impractical and inefficient, therefore impossible,
to standardise on one set of tools for all projects

a a aaraila a aliala ara ala a
W \/ A ] U W

. L] " L1 1 ML
(A A\ \

* Point-to-point translators costly to develop / maintain
— Inherent problem: only one side of the i/f under control

e The definition of a nroduct/ modelisinitsdata
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STEP =1S0O 10303
= Standard for the Exchange of Product model data

World-wide effort
— across all industrial branches (aerospace, automotive,

started in 1984 — standards since 1994 — 1000+ man-years
details: www.nist.gov/sc4 (ISO TC184/SC4) and www.iso.ch
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“ISO 10303 is an International Standard for the
computer-interpretable representation and exchange

from any particular system The nature of this
descrlptlon makes it sunable not only for neutral flle

(From ISO 10303 Part 1)
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* International standards Under development

— AP202 Associative Draughting AP232 Technical data packaging
— AP203 Configuration controlled core information and exchange
I AP233 Systems engineering

PDM schema

structural analysis and relatec
design

AP210 Electronic assembly,
interconnect and packaging

process plant (Class I|brar|es
related to ISO 15926)

Engineering analysis core ARM

mechanical design processes
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« Application protocols:
— STEP-NRF (Network-model Results Format)

— Space domain (mission, orbit, attitude, orientation ...)
— Analysis, test and operation results

All STEP documentation fully compliant with ISO TC184/SC4 development methodology
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ERP & Integrated Logistics Support
— AP203 CC1

AP203/AW9\AP203 CC1 PDM schema
Manufacturing

N
Assembly

/- Integration
PDM mb—_-

schema

L e
WAP210 PDM schema
AP203 CC1

Systems engineering & PDM
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» Clearly a shared, dynamic database would be ‘ideal’

— with consistent product structure & configuration control
discipline

 However, this step is too ambitious
for realisation on a large scale in the near future

— It can be greatly enhanced by plain old FTP, Web servers
and LDAP type directory services
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Since 1995 the European Co-operation for Space
Standardisation (ECSS) initiative is active

spce stdard N
Industry, ESA and the national space agencies felt a
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« Working Group installed March 1999 .
— 17 members from industry, agencies, STEP consultants
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— Structured clauses to facilitate tailored use:
“To exchange data from a representation

— In principle 1ISO 10303 parts & conformance classes are used
— Draft standard first half 2000 / info: www.estec.esa.int/ecss
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« ECSS-M - Space Project Management
— ECSS-M-40 - Configuration Management
— ECSS-M-50 - Information / Documentation Management
— ECSS-M-70 - Integrated Logistic Support

ECSS-E-10 - Space Engineering
ECSS-E-10 - System Engineering

ECSS-E-20 - Electrical & Electronics

ECSS-E-60 - Control Systems
ECSS-E-70 - Ground Systems & Operations
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4.2.3 Source discipline E-30 Space Engineering - Mechanical - Design &
Construction

Subclause| To exchange data froma | to a ... representation for the purpose of the ... standard shall be
... representation transferring ... used.

4.2.35

E-30 Design & E-30 Design & Configuration controlled [STEP-203] CC6
Construction Construction design information and

shapes represented by
advanced boundary-
representation models

E-30 Design & E-30 Design & Component design with 3D |[STEP-214] CC1
Construction Construction shgpe representaion

E-30 Design & E-30 Thermal Control 3D surface shape model for |[STEP-203] CC4
Construction thermal-radiative EA

Tailoring is done by marking a list of subclauses applicable
for exchange between partners in a project
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— 1994: R&D project started on “Thermal neutral formats”
— 1996: STEP-NRF AP and Space IR completed

— 1997: P-TAS AP completed (including AAM. ARM. AIM

- mapping table, b conformance classes); STEP-TASIsapure |

. Programming libraries C & Fortran (5 platforms)
. Abstract test suites / validation ESARAD round-trip
— 1998: Prototype export in TSS, import in TRASYS with JPL

— 2000: STEP-TAS CC1 import/export in THERMICA
— Currently working on cross-validation large model exchange
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"EP-TAS “Thermal Analysis for Space”
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CC-1: thermal radiation model with basic geometry;

CC-2: thermal radiation model with basic geometry and
kinematic model;

CC-4: thermal radiation model with basic and
constructive geometry and kinematic model;

constructive geometry, kinematic model and space
mission aspects.

25-27 January 2000 NASA’s STEP for Aerospace Workshop at JPL Sheet 16




ESTEC TOS-MC
=l | ===y Ll =B [ | Thermal and Sirvuctures Division

Efficient storage of bulk
results from analyses, tests
and operations

points in space and time
« Starting development of

model componen:s
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Format from NCSA
— Standard e.g. in NASA EOS
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 Wherever possible (re-)use standards from other
Industrial sectors and don’t develop new if not

advanced solutions
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standardisation is a natural role for space agencies
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e W.r.t. ESA protocol developments
— Currently considering proposing STEP-TAS as ISO TC184 /

— Continue STEP-NRF with HDF5 development
Intent to publish ECSS E-10-07 Exchange of product

— Find concrete cases for application in international space
programmes: ISS, Mars missions, ...
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