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? i1s STEP a complex sytem that we need to extend and maintain for decades ?

ASD

One man o

is directly in charge ~ ‘/“y : Work specialisation

of all stages from E . Multiple human beings
e Collaboration needs

requirements

to disposal FirstSTEP dev in 1985 muiltiple AP with

integration requirements in 1995

The man & the machine é/i% Sy
interfaces ii ﬂi \\ “ mn 350 Modules
irestrucure for STEP = N 30 CTC > 53000files

1 000 000
pages

Machine to machine |

|OT integration
of standards families and
infrastructure
for stronger enterprise
integration

STEP ﬁﬁﬂ.?

Complex systems  Extended Architecture

for model based

standards dev and publication , ,
30 Jan. 2019 AIA-ASD coordination - Extended Archietcture and Agile 2




ASD New challenges for the 21st Century
E-Business ’

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 integrationgf systems engineering model
* Product Life Cycle = Systems Life Cycle

_ _ _ _ Increasing use ok
PLM information [l SLM information " Gt

« Systems Engineering = MBSE

 PDES Inc vision: Model Based Entreprise
=>relies on an Entreprise Architecture Framework

: OMG Unified Architecture Framework (Oct. 2016)
- Is based on UML and SysML

30 Jan. 2019 AIA-ASD coordination - Extended Archietcture and Agile 3

8

e
D
)\ v 5‘:\‘:-




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

Broader community
re-using the STEP
information models
and the STEP
knowledge

Ability to use new
implementations
technologies for

business processes
based on the STEP
information model

Extended
Architecture

Requirements of the STEP extended architecture
defined during Feb 2014 Workshop

Global model based
framework from
iInformation
modelling to
Implementations
and tests
assesments

Maintain integration
with the existing
STEP information

model
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ASD
E-Business ’

Scope of the extended architecture for AP242ed?2

|
Application
Activity Model |
SysML |
. _ |
SysML to XSD Binding Dogg:?]'grz(aSD I
SysML AP Domain (4442 annexB) I . .
AP ARM Mapping Model Domain XML file
SysML SysML I
- — SysML to EXPRESS Binding XPARPEggfgaLn I
m — ' chema
EXPRESS to (tbd in 4442 annex XYZ) N
SysML |
(Reeper) I
AP ARM
EXPRESS
‘/\h
Stepmod Mapping
_ tables — . )
T EXPRESS to P21 AIM P21 ascii file
binding
| S
AP SHTOLO EXPRESS to P28 AIM P28 XML file
MIM SF & AP Binding
Integrated resources AIM LF | (
EXPRESS EXPRESS
EXPRESS to P26 IM P26 HDFH5 file
Binding

Activity

AP Domain
MS?SEF' Model
SysML
New SysML
related ARM
bindings / SysML
mappings
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7A‘—SD N3326 :
Extended Architecture high level description
E-Business Incl: reference to requirements baseline
__ﬁ.ﬁ/ N3326 V2
— In_cI: reference to_
requirements baseline
N3327
STEPIib SysML detailed specifications Synchronous ballot
>. completed before — AR
N3328 Start 242 ed2 DIS-2
HTML Publication Design Document ) N3328 V2
P N3329:
I Extended architecture high-level requirements
Technical Report _
Requirement baseline V1 to satisfy 242 needs + allocation matrix N3329 Requirements
Requirements in XLS J Tech Report v2
DB
: Requirement baseline V2
| Requirement mgt plan > . —
— tod to satisfy
V1 + MoSSEC & 239
needs
NXYZ STEP architecture Technical
Report 7

Context and roadmap
Draft completed for 242 ed2 DIS-2
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_AS

N3326 :
Extended Architecture high level description
Incl: reference to requirements baseline

4
—j
N3327
STEPIib SysML detailed specifications

7

N3328

HTML Publication Design Document

7

Requireme

nts

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

y

DB

Synchronous ballot
completed before Start
242 ed2 DIS-2

o

N3329 Requirements

7

Requirement mgt plan
tbd ...

Tech Report v2

NXYZ STEP architecture
Technical Report

Context and roadmap
Draft completed for 242 ed2 DIS-2

Requirement baseline V2
> to satisfy
V1 + MoSSEC & 239
needs

N3326 V2
Incl: reference to
requirements baseline

4
N N3327 V2

4
> N3328 V2

7

) AP242DIS2

10303-1 ed3

10303-15 edl

10303-16 ed1l

10303-17 edl

i |

10303-4000 ed1

10303-18
Services

) N3326 V3 ?
! Incl: reference to
| requirements baseline

-—

I— __________________ 1
: N3327V3? |
: /
Tt !
| N3328V3?
: /

N3329 Requirements
Tech Report v3

to satisfy
V1 + MoSSEC & 239

1

1

1

1

1

1

:

. . 1
Requirement baseline V3 :
i

1
needs + 242 ED3 |
1

1

\ 4

AP242 ED3

== MOSSEC ED1
—F

= AP239 ED3
—F
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ASD 10303 NWI for extended architecture
4

. — ISO NWI voted YES
NWI 10303-15 : Description methods: EXPRESS to SysML XMI binding Jan 14,2019
NWI 10303-16 : Description methods: SysML XMI to XSD binding mandatory for
NWI 10303-17 : Description methods: SysML XMI to EXPRESS binding 4442 validation

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

239 and MoSSEC DIS
Working draft needed in May to launch NWI

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

iInformation 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
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ASD

AAM

SysML

»  Extension2 |

AAM Conceptua

SysML N |

References Model
S

SysML

ARM
EXPRESS Model

SysML

Mapping

Mapping

Stepmod

Mapping tables

AIM & Integrated

ressources
EXPRESS

]
Model | e

ARM SysML
EXPRESS SysML
Mapping

Stepmod

)

<]

Q
—
|

I
ol
=
[
[ 3

|
"

AP242 e2 FDIS

Extension 1 introduces
AAM in SysML

Domain Model in SysML
Mapping from Domain to
ARM in SysML

(March 2018)

Mapping tables
5 | CTCs
Integrated Core
ressources Model
EXPRESS SysML
AP239 e3 DIS

MOSSEC el DIS

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)

Architecture roadmap under discussion

Domaim==-L___,

Extension 3

AIM & Integrated resources.

AP242 e3
AP239 e4
MOSSEC e2
AP209 eX ?
AP210 eY ?

Extension 2 had
AAM in SysML
Domain Model in SysML

Final Goal

Application ionceptual
Activity references ) Model
Model -

________ Mapping
—

| [
I Business |
| Service [
| models [
| [

Domain Models

_

Mapping

—

CRUD
Service

| Integration Layer

STEP

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

Mapping
To other frameworks

And to Industry
implementations




_ASD exemple
_m/AP242 Electrlcal Wire Harness

SO Wire concept mapped to Wire
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GIT@localteam

Express and modules and XSL
from stepmod

Canonical XMI + native models
+ OCL + XSD + schematron

HowTos & Guides

Virtual Machine

Git Push / Pull

GIT Pre
GIT Post processor
processor

XMl / XML / Express Post
processors for HTML
@ Virtual Machine

Developer

Post processors for
Implementation Schemas

@ Virtual Machine

ASD High level architecture

Master GIT@ISO

Express and modules and XSL
from stepmod

Canonical XMI + native models
+ OCL + XSD + schematron

HowTos & Guides

Build Virtual Machines (P2)

HTML output
Stored in Master GIT

Implementation

Schemas
Stored in Master GIT

User
Management

Branch & CR
management

Issue tracking
system

Discussion
board




ASD sTEP Extended Architecture
ssss/ Source control architecture_and continuous integration

_— —_— _— —_— _— —_— _— _— —_— _— —_— —_— _— —_— _— —_— _— —_— _— —_— _—
GIT@localteam Publication Post processors for HTML AntPub |
Gitlab | |
. SysML + Canonical XMl + OCL +
XMI Diff various codes + HTML & XSD & Implementation Post processors for XSD Antimp |
schematron + OWL
! Capabilities for I
Dev I Reeper (https://[sourceforge.net/projects/reeper/) I
/\ + Transform Express to XMI compliant with Part 25
I StripXMlI ( https://git.is0.0rq/TC184/SC4/WG12/StripXMI  under gitl.boost-lab.net to start) I
I *  Automatically produce the correct cannonical XMI + image map for diagrams + (? image processing ?) I
Modelling * Language: Ruby
Post | - Origin: Eurostep PLCSIib I
processor * Has been bupdate to XMI 2.5 version
(StripXMI) | I
GenSysML (https://git.iso.orq/TC184/SC4/WG12/GenMD  under gitl.boost-lab.net to start)
I * Automatically produce the SysML file from the cannonical XMI + SysML packaging rules I
* Language: Ruby
I «  Origin: Eurostep PLCSIib I
I * Has been bupdate to 18.4 MD and XMI 2.5 version)
I AntPub ( https://git.is0.0rg/TC184/SC4/WG12/AntPub  under gitl.boost-lab.net to start )
; *  Produce the html documentation from the XMl |
Modelling Pre
Express Reeper proces%or + Language: Ant + XSL
P1 (GenSysML) I - origin: CIMPA EWH Poc |
y I * Need to be integrated with the images maps scripts |
Antimp (https://git.iso.0rq/TC184/SC4/WG12/Antimp  under gitl.boost-lab.net to start ) V t I
\/ I *  Produce the XSD schema from the XMl Irtua I
* Language: Ant + XSL 1
I «  Origin: CIMPA EWH PoC MaChlne I
I N _ as Docker
XMI-QC (https://git.is0.0rq/TC184/SC4/WG12/XMI-QC  under gitl.boost-lab.net to start ) R TN I
Protege v5 SySML EditOI’ I *  Quality Checker for XMl , Diffs, incl: Q't client
«  Origin: Boost AP242 QC Eengine, etc... |
I * Validated by WG12 I



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

ASD STEPIib publication toolchain

STEPLIB VM scope

Parametric Diagrams and BDD pictumJ... e

: F Image maps
Davmain Mode!
Syt

442
Module
HTML

Module
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ASD 10303/SC4 objectives

E-Business /

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

? Evolution of technologies
versus life cycle of the
standard ?

have clear requirements
Robust commitments of
resources

Portfolio management

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
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A-SD ISO STEP development cycle
- < N ISO waterfall

E-Business v v
WP PWI NWI > Update FDIS
w?) aw 8w Dev/consensus (?w > 30w) CD 8w Dev/consensus (?w > 30w) DIS 20w (16w) 8w
WP PWI NWI 5 Update FDIS
w?) aw aw Dev/consensus (?w > 60w) CD 8w Dev/consensus (?w > 60w) DIS 20w (30w) aw
usual 208 w

wp Nwi wpae | | oIS SC4 ANNEX SK
ow?) aw Dev/consensus (?w > 30w) CD 8w Dev/consensus (?w > 30w) DIS 20w (16w) 8w
we CR & SMRL
8w
BZ 2w Dev/consensus (?w > 30w) CR 5w SMRL publication
< max 120w for AP publication
< Min 25w for SMRL update > O ptl m |Sat|0n A
Useless but
SMRL component update mandatory per
ISO process
NWI New part Dev/consensus (?w
8w > 30w) e
NWI Updated Dev/consensus (?w CR 5w
8w > 30w)
WP PWI . . P
(?w?) 8w NWI Updated Dev/consensus CR 5w DIS 20w : Do
8w (?w > 30w) AP(s) ) i
NWI
G12 .- |
WG1 appemeicotnt 5 ! i
BZ 2w Dev (< 12w) CREY " DIS 20w Do
! |
_______ |
-Or N |
NWI IR NEW IR Dev/consensus (?w cD 8w DIS 20w Jornea |
8w > 30w) !
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,A,—SD Example of development rollout

s

2019 2020

2022 2023 2024 2025 2026

I:Ed2 2 edz ° | Ed3 DISH 2"3‘2 ed3| NWIfor Ed4 DIS zlizn?g:‘ NWifor | Ed5 DIs ﬁgzpiﬁ)s
NWI for NWI ed3 PWI ed4 needed NWieda || Pwieds needed NWI ed4
PWIed3 ded components components y
242 May SeC4 co;e;o;ems‘ Developme'u(!:s'%exle% l May SC4 Nov SC4 updates Developments for (& May SC4 Nov SC4 updates Developments for e %RD May SC
updates y D |
Nov SC4 {CRTI—
1 l Developn{entsforedzt | WCR
\ ‘ A ledd Ed4 DIS Deyelopments for ed5 I'GP" \ |
May SC4
1 1 l 1 1 1 1
o | \ \ \ \ \
210 \ —>| Ed4 DIS| \ \ \ \ \
\ \ \ \ \ \ \
o || b \ | | | \
T e \ \ \ \ \
|
Part 4000 [_nwil[[ co [ Jois |
1
SMRL [z | Bz | ez | [ez \|[=®
A 4 y y <« y
V8 V9 V10 V1l V13 V14 V16 V17 V18 V19 V20 V21 V22 V23 V24
march sept march sept arch sept march sept march sept march sept march sept march sept

Architecture - -
P 15-16-17 [ 20 series | [ XX series |

Ndoc V1 [ Migration batch 1 > [ Migration batch 2 »
Ndoc V2 Ndoc V3 »

Toolchain

STEPdev >
STEPmod )
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—,A.—SD Agile rythm
_iiﬁ/

AP 200

SMRL

APM (400) / Domain
4400

Modules (1000)
IR (40-500) / CTC

410]0]0

Architecture

10-30 series

update

18 mo

6 Mo

6 Mo

2 mo

6 Mo

Edition life cycle

15 years

new

24 mo

18-24-
36 mo

6 Mo

12-18-
24 mo

30 Jan. 2019

AIA-ASD coordination - Extended Archietcture and Agile

18



—,A—.SD Improvements needed

i 7

. Development configuration management and collaboration toolchain
. Publication configuration management and toolchain

. Consensus and Validation process

Proposals (PWI & NWI)

Requirements Management

Portfolio management (stakeholders)

Project management (project team management)
Resources management

® N OAWwN R
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—,A.—SD Mapping of the SC4 organization and processes on SAFE

Architecture

team
AP 10303 PWI + 2 Tool chain,
q L leaders Roadmap NWI set architecture ?
Stepmod, steplib
\ \ P

A €
14 m PO - R i
Enterprise  Government Epic Enterprise 2 =t nm >
Owners Architect .
< ement
. Strategic Portfolio B
. Themes Canvas development

Capabjlity Value Streams
' Coordination | matrix AP Ballot 2 NDUST
ARGE SOLUTIe vyl eve
. S Soltion end
. Demo
:::arl'ed ‘ & Aay iy customer
rvices -
As"’c',“‘,'é‘:"; s::‘g‘:"“:" 8 g 2] B Customer Solutions
09 ks . ¢ ‘RET and Lean
Implemento c* A Wby === e . o
oP xod. MBSE ; =W
rEorm STE SMRL T —
@ Set-Based - e S
Milestones - A/ Solution Context
TG { CR build & review
10303 Rosditen l—\“‘. I Continuous Delivery Pipeline team (I_IfTL)T, DE, ROGRAMS® \
Roadmap I .
r R el AR s S 5 .
[o30) & & 56';'::;‘ o e A RECEASETRAN == P DevOps
\heion System Product = < Conti C [ Reease | -Au':r:‘:hcn OevOps and
oo = Atograts Doploy on « Leda Flow Release on
. Pl Objectives allot . « Measuremant Demand
Architecture v 0 -~ ) * Recovery
ystom Syy Oemon -
team Yoo @ @
[ Foaturo | m Architect d I
i [ Feature | ‘! 'Runway Tool chain, O U eS
PR, Xrodule’ 2 = 2 architecture
Domain, CTC @ & I R
w— | i . | ] !
0 | g DI 11N Iv, %
Fi EXa ¥ Team and CT C y
] 2 : 1 5 i
Bion |l o~ | on | ' Checkers, toolchain, .
No full ; J g el I"‘ g continuous Domaln
. . T 4 - integration
time " \ ? Architecture  |jn Cagence a0
1 e i i) level
teams Collaboratio puldlizaon e P s?o:mmt e J eve
ntools / GIT [LEEX

/ Trello

Lean-Agile Leadership
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