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? is STEP a complex sytem that we need to extend and maintain for decades ?

One man 
is directly in charge
of all stages from
requirements
to disposal

Work specialisation
Multiple human beings
Collaboration needs

The man & the machine
interfaces

Machine to machine
IoT

Complex systems
Computing,  MBE

~ 10 AP

350 Modules 
30 CTC

1 000 000 
pages

> 65000 files

First STEP dev  in 1985
multiple AP with 

integration requirements in 1995

Stepmod publishing 

infrastructure for STEP

Extended Architecture 

for model based 

standards dev and publication

integration 

of standards families and 

infrastructure 

for stronger enterprise 

integration 
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• Product Life Cycle ➔ Systems Life Cycle

• Systems Engineering ➔ MBSE

PLM information

New challenges for the 21st Century

Increasing importance of the electronics and electrical simulation,

as part of mechatronic systems

• SysML extension to support Physical Interaction and Signal Flow 

Simulation specification, to facilitate integration of systems engineering model
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• PDES Inc vision: Model Based Entreprise

➔relies on an Entreprise Architecture Framework

: OMG Unified Architecture Framework (Oct. 2016)

- is based on UML and SysML

Increasing use of SysML!
SLM information+



Requirements of the STEP extended architecture 

defined during Feb 2014 Workshop
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STEP 
Extended

Architecture

Broader community 
re-using the STEP 

information models 
and the STEP 

knowledge

Ability to involve 
new developers in 
the maintenance 
and evolutions of 
STEP standards

Ability to use new 
implementations 
technologies for 

business processes 
based on the STEP 
information model

Global model based 
framework from 

information 
modelling to 

implementations 
and tests 

assesments

Maintain integration 
with the existing 
STEP information 

model
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ARM
SysML

Activity 

Model
SysML

AP Domain 

Model
SysML

New SysML 

related 

bindings / 

mappings

AP ARM
EXPRESS

AP

MIM SF & 

Integrated resources
EXPRESS

AP 

AIM LF
EXPRESS

SHTOLO

Application 

Activity Model
SysML

Stepmod Mapping 

tables

Domain XML file

AIM P21 ascii file

Domain XSD 

Schema

AP ARM
SysML

SysML

Mapping

AP Domain 

EXPRESS Schema
EXPRESS to 

SysML

(Reeper)

AP Domain 

Model
SysML

SysML to XSD Binding

(4442 annexB)

EXPRESS to P21 

binding

SysML to EXPRESS Binding

(tbd in 4442 annex XYZ)

AIM P28 XML file

AIM P26 HDF5 file

EXPRESS to P28 

Binding

EXPRESS to P26 

Binding

Scope of the extended architecture for AP242ed2
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N3326 : 

Extended Architecture high level description

Incl: reference to requirements baseline

N3327 

STEPlib SysML detailed specifications

N3328

HTML Publication Design Document

NXYZ STEP architecture Technical 

Report

Context and roadmap

Draft completed for 242 ed2 DIS-2 

N3329: 

Extended architecture high-level requirements 

Technical Report
Requirement baseline V1 to satisfy 242 needs + allocation matrix 

in XLS 

Synchronous ballot 

completed before 

Start 242 ed2 DIS-2

N3329 Requirements 

Tech Report v2

Requirement baseline V2 

to satisfy

V1 + MoSSEC & 239 

needs

Requirements

DB

Requirement mgt plan

tbd …

N3326 V2

Incl: reference to 

requirements baseline

N3327 V2

N3328 V2
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N3326 : 

Extended Architecture high level description

Incl: reference to requirements baseline

N3327 

STEPlib SysML detailed specifications

N3328

HTML Publication Design Document

NXYZ STEP architecture 

Technical Report

Context and roadmap

Draft completed for 242 ed2 DIS-2 

N3329

Extended architecture requirements 

Technical Report
Requirement baseline V1 to satisfy 242 needs + 

allocation matrix in XLS 

Simplified diagram of the architecture concepts as in 

Tom’s roadmap

Synchronous ballot 

completed before Start 

242 ed2 DIS-2

N3329  Requirements 

Tech Report v2

Requirement baseline V2 

to satisfy

V1 + MoSSEC & 239 

needs

Requireme

nts

DB

Requirement mgt plan

tbd …

N3326 V2

Incl: reference to 

requirements baseline

N3327 V2

N3328 V2

AP242 DIS2

MOSSEC ED1

AP239 ED3

AP242 ED3

N3326 V3 ?

Incl: reference to 

requirements baseline

N3327 V3 ?

N3328 V3 ?

N3329 Requirements 

Tech Report v3

Requirement baseline V3 

to satisfy

V1 + MoSSEC & 239 

needs + 242 ED3

10303-1 ed3

10303-15  ed1

10303-16  ed1

10303-17  ed1

10303-4000 ed1

10303-18 

Services
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10303 NWI for extended architecture

NWI 10303-15 : Description methods: EXPRESS to SysML XMI binding

NWI 10303-16 : Description methods: SysML XMI to XSD binding

NWI 10303-17 : Description methods: SysML XMI to EXPRESS binding

NWI new part : Implementation methods: SysML XMI to JSON for REST binding

NWI new part : Description methods: domain neutral services specification

NWI new part: Part 4000: STEP Core Model

NWI p34ed2: Conformance testing methodology and framework: Abstract test 

methods for application protocol implementations

PWI new part: Description methods: Reference Data Library integration with

information models
We do not care yet for 239 , the RDL specification will be contained completely into the 239 Domain 

Model, and could be based on 1213. no need for a new part.

The PWI is a further integration towards the WG22 activities for larger RDL integration

mandatory for 

4442 validation 

239 and MoSSEC DIS

Working draft needed in May to launch NWI
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STEP

ARM
EXPRESS

AIM & Integrated 

ressources
EXPRESS

AAM 
SysML

Domain 

Model
SysML

SysML

Mapping

Stepmod 

Mapping tables

Extension 1

Core 

Model
SysML

ARMs
SysMLARMs

SysML translated from EXPRESS ARMs
SysML

Extension 3

Domain  Model
SysML

AIM & Integrated resources
SysML

Application 

Activity Model
SysML

Conceptual 

Model
SysML

SysML 

Mapping

SysML 

Mapping

CTCs
CTCs

CTCs

Removing 

duplicates

Service models

References

SysML 

Mapping

ARM
EXPRESS

AIM & 

Integrated 

ressources
EXPRESS

AAM
SysML

Conceptua

l 

Model
SysML

Domain 

Model
SysML

Stepmod 

Mapping tables

Core 

Model
SysML

SysML

Mapping

SysML 

Mapping

SysML 

Mapping

Extension 2

Service 

models

References

CTCs
CTCs
CTCs

AP242 e2 FDIS

AP239 e3 DIS

MOSSEC e1 DIS

AP242 e3

AP239 e4

MOSSEC e2

AP209 eX ?

AP210 eY ?

?

Extension 1 introduces

AAM in SysML 

Domain Model in SysML

Mapping from Domain to 

ARM in SysML  

(March 2018)

Extension 1 had

AAM in SysML 

Domain Model in SysML

Mapping fom Domain to ARM in 

SysML  : 

Extension 2 adds: 

Conceptual model in SysML

Concpets to Domain mappings

Core Model and Core to ARM 

mapping

Conformance class in SysML 

(March 2019)

Extension 2 had

AAM in SysML 

Domain Model in SysML

Mappoing from Domain to ARM in SysML  : 

Conceptual model in SysML

Concpets to Domain mappings

Core Model and Core to ARM mapping

Conformance class in SysML 

Extension 3 adds: 

staged migration of all modules with refactoring in the SysML 

framework

Roadmap to deploy Extension 3  be defined in 2019

Final Goal

Domain  Models

Integration Layer

Application 

Activity 

Model

Conceptual 

Model

Mapping

Business 

Service 

models

References

Mapping

CRUD 

Service

Mapping

To other frameworks

And to Industry 

implementations

Architecture roadmap under discussion 

9



exemple 

AP242 Electrical Wire Harness
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Concepts

Wire Domain model mapped 

to Core integrated model 

Wire concept mapped to Wire 

Domain model



Master GIT@ISO 

Express and modules and XSL 

from stepmod

Canonical XMI + native models

+ OCL + XSD + schematron

HowTos  & Guides

Build Virtual Machines (P2)

High level architecture
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Developer

HTML output
Stored in Master GIT

GIT@localteam

Express and modules and XSL 

from stepmod

Canonical XMI + native models

+ OCL + XSD + schematron

HowTos  & Guides

Virtual Machine

Git Push / Pull 

Issue tracking 

system

Branch & CR 

management

Discussion 

board

User 

Management

Implementation 

Schemas 
Stored in Master GIT

GIT Post 

processor

GIT Pre 

processor

Post processors for 

Implementation Schemas

@ Virtual Machine

XMI / XML / Express  Post 

processors for HTML

@ Virtual Machine



STEP Extended Architecture 

Source control architecture and continuous integration 

30 Jan. 2019

SysML editor

Dev

Modelling 

Post 

processor

(StripXMI)

Modelling Pre 

processor

(GenSysML)

Implementation Post processors for XSD AntImp

Publication Post processors for HTML AntPubGIT@localteam

Gitlab 
SysML + Canonical XMI  + OCL + 

various codes + HTML & XSD & 

schematron + OWL

Capabilities for 

Reeper    ( https://sourceforge.net/projects/reeper/ )

• Transform Express to XMI compliant with Part 25 

StripXMI ( https://git.iso.org/TC184/SC4/WG12/StripXMI under git1.boost-lab.net to start )

• Automatically produce the correct cannonical XMI  + image map for diagrams + (? image processing ?) 

• Language: Ruby 

• Origin: Eurostep PLCSlib

• Has been bupdate to XMI 2.5 version

GenSysML ( https://git.iso.org/TC184/SC4/WG12/GenMD under git1.boost-lab.net to start )

• Automatically produce the SysML file from the cannonical XMI + SysML packaging rules

• Language: Ruby

• Origin: Eurostep PLCSlib

• Has been bupdate to 18.4 MD and XMI 2.5 version)

AntPub ( https://git.iso.org/TC184/SC4/WG12/AntPub      under git1.boost-lab.net to start )

• Produce the html documentation from the XMI 

• Language: Ant + XSL

• Origin: CIMPA EWH PoC

• Need to be integrated with the images maps scripts

AntImp ( https://git.iso.org/TC184/SC4/WG12/AntImp      under git1.boost-lab.net to start )

• Produce the XSD schema from the XMI 

• Language: Ant + XSL

• Origin: CIMPA EWH PoC

XMI-QC ( https://git.iso.org/TC184/SC4/WG12/XMI-QC      under git1.boost-lab.net to start )

• Quality Checker for XMI , Diffs, 

• Origin: Boost AP242 QC

• Validated by WG12

Reeper

P1

XMI Diff

Express

Protege v5

Virtual 

Machine 

as Docker
incl: git client

Eengine, etc…
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https://sourceforge.net/projects/reeper/
https://git.iso.org/TC184/SC4/WG12/StripXMI
https://git.iso.org/TC184/SC4/WG12/StripXMI
https://git.iso.org/TC184/SC4/WG12/StripXMI
https://git.iso.org/TC184/SC4/WG12/StripXMI
https://git.iso.org/TC184/SC4/WG12/StripXMI


STEPlib publication toolchain 
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Domain 

Model 

EXPRESS

VM scope 

XMI-QC

QualityCheck
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AGILE for STEP 
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10303/SC4 objectives

Publish the right AP as fast as possible = 

less than 24 months

• Right scope answering the industry needs

• Right level of quality

• Ensure consistency of the STEP framework 

(modular AP)

• Ensure Consensus

• Ensure interfaces/integration with other 

standards
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have clear requirements

Robust commitments of 

resources 

Portfolio management

? Evolution of technologies 

versus Iife cycle of the 

standard ? 

Constraints

Distributed teams

Volunteer work

No-full time commitment 

Contradictory requirements

Consensus based

STRONG upward compatibility requirements

Specific backward compatibility requirements

Moving of ISO publication requirements

Context

Existing Quality issue 

Existing process is Fuzzy

Toolchain not at expected quality level 



ISO STEP development cycle
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SMRL component update

PWI 

8w

AP(s) 

NWI 

8w
With ISO 

approved content

Dev/consensus (?w  > 30w) CD 8w Dev/consensus (?w > 30w) DIS 20w
Update 

(16w)

FDIS 

8w

PWI

/WP  

8w

NWI 

8w
Dev/consensus (?w  > 30w) CD 8w Dev/consensus (?w > 30w) DIS 20w

Update 

(16w)

FDIS 

8w

BZ 2w Dev/consensus (?w  > 30w) CR 5w

PWI 

8w

NWI 

8w

New part Dev/consensus (?w  

> 30w)
CD 8w

Build 

SMRL 

V+1 

5w

DIS 20w

NWI 

8w

Updated Dev/consensus (?w  

> 30w)
CR 5w

NWI 

8w

Updated  Dev/consensus 

(?w  > 30w)

… …

NWI 

8w

NO 

FDIS

WG12 

BZ 2w
Dev (< 12w)

DIS 20w NO 

FDIS

…

Min 128 w

PWI 

8w
Dev/consensus (?w  > 60w) CD 8w Dev/consensus (?w > 60w) DIS 20w

Update 

(30w)

FDIS 

8w

NWI 

8w

usual 208 w

Min 25w for  SMRL update 

NWI IR  

8w

NEW IR Dev/consensus (?w  

> 30w)
DIS 20 w

For next 

SMRL CR

CR 5w

CD 8w

max 120w for AP publication 

CR 5w

WP

(?w?)

Useless but 

mandatory per 

ISO process

WP

(?w?)

WP

(?w?)

WP

(?w?)

ISO waterfall

SC4 ANNEX SK 

CR & SMRL

Optimisation A

SMRL publication 



239

243

209

210

233

SMRL

Example of development rollout
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242

2019 2020 2021 2022 2023 2024 2025 2026

242 ed2 IS 

pub
Ed2 

DIS2

V8

march

V9

sept

V10

march

V11

sept

V12

march

V13

sept

V14

march

V16

sept

V17

march

V18

sept

V19

march

V20

sept

V21

march

V22

sept

V23

march

V24

sept

P 15-16-17

Ndoc V2

Architecture

Ndoc V1

Ndoc V3

Part 4000

Toolchain

NWI ed3

May SC4PWI ed3

May SC4

242 ed3 

IS pub
Ed3 DIS

242 ed4 

IS pub
Ed4 DIS

242 ed5 

IS pub
Ed5 DIS

NWI for 

needed 

components 

updates 

Nov SC4

NWI ed4

May SC4

PWI ed4

Nov SC4
Developments for ed3

Developments for ed4

Developments for ed4

NWI ed4

May SC4

PWI ed5

Nov SC4

Developments for ed5

Developments for ed5

NWI for 

needed 

components 

updates 

May SC4
CR / 

CD
CR / 

CD

CR / 

CD

BZ BZ BZ

CR / 

CD

CR / 

CD

BZ BZBZ

Living lab

STEPlib

STEPmod

STEPdev

Req DB

NWI CD

Migration batch 1 Migration batch 2

20 series XX series

DIS

Ed3 DIS

Ed1 DIS

Ed3 IS

Ed1 IS

Ed4 DIS

Ed4 DIS

NWI for 

needed 

components 

updates 

May SC4

CR / 

CD

NWI ed4

May SC4
Ed4 DIS



Architecture

SMRL

Agile rythm

30 Jan. 2019 AIA-ASD coordination - Extended Archietcture and Agile 18

AP 200

Modules (1000)

IR (40-500)  / CTC 

(4000)

APM (400) / Domain 

4400 

10-30 series

Edition life cycle

18 mo

6 mo

6 mo

2 mo

6 mo

update new

24 mo

18-24-

36 mo

6 mo

12-18-

24 mo

toolchain

15 years

Continuous 

maintenance



Improvements needed

1. Development configuration management and collaboration toolchain 

2. Publication  configuration management and toolchain

3. Consensus and Validation process 

4. Proposals (PWI & NWI)

5. Requirements Management

6. Portfolio management (stakeholders)

7. Project management (project team management)

8. Resources management
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Mapping of the SC4 organization and processes on SAFE
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Capability 

matrix

CR build & review 

team (KLT, DE, 

TT)

1 CR

or CD

WG12

PWI + 

NWI set

? Tool chain, 

architecture ? 

Stepmod, steplib

SMRL

SC4
ISO

INDUST

RY is the 

end 

customer

APs

AP Ballot ? 

Sub 

teams

? Architecture 

artifcat ?

Implemento

r Forum

Checkers, toolchain, 

continuous 

integration

10303 

Roadmap

10303 parts 

development 

process

Collaboratio

n tools / GIT  

/ Trello

NWI

10303 

Roadmap

team 

leader

WG12 

conveno

r

Architecture 

team

Tool chain, 

architecture

AP 

leaders

CR 

publication 

index

WG12 

GIT

conveno

r

Architecture 

team

PPC

CR Ballot 

(consensus)

10303

AP level

Modules

, IR, 

CTC, 

Domain 

level 

? IR, Module, 

Domain, CTC 

? 

No full 

time 

teams

APs

10303


