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* Dive in the new wgl2-step repository and understand the structure

* How-to make editorial updates

* How-to make update to EXPRESS, Descriptions
Install SUMA

£ x Winner
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https://committee.iso.org/sites/tc184sc4/home/quality-committee.html

* Git wgl2-step repository * Next online sessions schedule on
https://sd.iso.org/bitbucket- ISO/TC 184/SC 4 website
pilot/projects/ISOTC184SC4/repos/wgl2-

https://committee.iso.org/sites/tc184sc4/h
ome/forums/quality-forum/step-

* Git STEP development training development-training. html
https://sd.iso.org/bitbucket- > g

pilot/projects/ISOTC184SC4/repos/wgl2-
step/browse

step/browse

An instantiation has been set up at
https://stepdev.boost-

lab.net/step development training/index.ht
ml

£ x Winner
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https://sd.iso.org/bitbucket-pilot/projects/ISOTC184SC4/repos/wg12-step/browse
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https://sd.iso.org/bitbucket-pilot/projects/ISOTC184SC4/repos/wg12-step/browse
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https://sd.iso.org/bitbucket-pilot/projects/ISOTC184SC4/repos/wg12-step/browse
https://sd.iso.org/bitbucket-pilot/projects/ISOTC184SC4/repos/wg12-step/browse

* https://sd.iso.org/bitbucket-pilot/projects/ISOTC184SC4/repos/wgl2-step/browse

-
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2 I Bitbucket Your work Projects Repositories v

ISO/TC 184/SC 4 - Industrial data | WG12-STEP

Source
(K3}
&9 develop v -+ | WG12-STEP/
)¢
Source Description
4
. @ .github/workflows
-
@ documents
@
@ images
<> @ schemas
@ scripts
Q
@ templates
x Winner
NS 2007 & 2021
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ISO/TC 184/SC 4 - Industrial data /| WG12-STEP
Source
19 develop v - ‘ WG12-STEP /

Source

B .github/workflows

LGNGO cocuments

images

schemas schemas

scripts

templates

-

Dive in

Editorial
work

documents AsciiDoc

AsciiMath
This folder is composed of one folder for each Yam|

documents and inside it contains images and
sections folders, as well as other files.

Technical

schemas work
This folder is composed of modules and
resources folders. Inside it contains a folder for ' Tl
each document that contains the EXPRESS Annotated
schema(s), as well as the EXPRESS-G graphics EXPRESS
and the .yaml file containing the source for the Yaml
Change history Annex.

i /RN
3. 20078 2021 ISO
-4

AsciiDoc

PDES, Inc.®  |SO/TC 184/SC 4/QC & WG12 STEP Dev onboarding session, NAGASAKI, October 2025 Lawrence D. Eicher Leadership Award



ISO/TC 184/SC 4 - Industrial data /| WG12-STEP im ages

Source

29 develop v -+

Source

WG12-STEP [ documents [ is0-10303-62 |

This folder contains Figure’s graphics.

Description

B images

images sections

@ sections

collection.yml

[ e )

cover.html

o)

document.adoc

o)

schemas.yaml

sections

fix: provide cover.html for every document, fixes #381 This fOIder Contains the Source for
document.adoc editorial content (Foreword, Introduction,
Scope .....Bibliography)

PDES, Inc.®

document.adoc

ISO/TC 184/SC 4/QC & WG12 STEP Dev onboarding session, NAGASAKI, October 2025 Lawrence D. Eicher Leadership Award

[ changes.yaml

& chonges. patheyam It contains the metadata and list what

B collectionyml should be included in the document.

O cover.html

O document.adoc mOd ule

O express-g-diagrams-arm.yaml o

R —— Please note that the content differs for a module. It also
—— contains the change annex source file, EXPRESS-G and
B schemasyam mapping specification.

2007 & 2021

N




Source

19 develop v -

Source

[ o B o A v B o B e I o

ISO/TC 184/SC 4 - Industrial data / WG12-STEP

00-foreword.adoc
00-introduction.adoc
01-scope.adoc
02-norm-refs.adoc
03-terms.adoc
95-tech-discussion.adoc

99-bibliography.adoc

Bl sections

B 00-foreword.adoc

B 00-introduction.adoc
. 01-scope.adoc

B 02-norm-refs.adoc

B 03-terms.adoc

B 95-tech-discussion.adoc
. 99-bibliography.adoc
is0-10303-101
is0-10303-104

B is0-10303-105

iso-10303-107
is0-10303-108

-

PDES, Inc.®

ISO/TC 184/SC 4/QC & WG12 STEP Dev onboarding session, NAGASAKI, October 2025

Before going into the details of equivalence validation, it is appropriate to discuss wl
Comparison for the purpose of equivalence validation is conducted between two different
Each criterion for equivalence validation may include a corresponding inspection requir

Inspection algorithms are outside the scope of this document since it is understood tha

For the assessment of equivalence validation by numerical test, thresholds play a key r

[examplel]

An example of a typical threshold is a distance threshold for validating the maximum de

.SC Winner

N/ 2007 & 2021
Lawrence D. Eicher Leadership Award




o Bitbucket  Yourwork Projects Repositories v /

E ISO/TC 184/5C 4 - Industrial data | WG12-STEP

Source
)
1 develop v -+ | WG12-STEP | documents [ iso-10303-62 | document.adoc
4]
19 Source view  Diffto previous  History v 4,16 KB
< 1 = Industrial sutomation systems and integration: Product data representation and exchange: Integrated
2 rdocnunber: 10303
3 rtc-docnumber: 1S0/TC 184/SC 4/WG 12 N11589
@ 4 :partnumber: 62
5 rcopyright-year: 2025
& tlanguage: en
& 7 tpublished-date:
4 redition: 2

9 1i50-10303-doc-version: 2
(] 10 1title-intra-en: Industrial automation systess and integration
11 rtitle-intra-fr: Systémes d‘automatisation industrielle et intégration

i) 12 ttitle-main-en: Praduct data representation and exchange
13 stitle-main-fri Reprdsentation et échange de données de produits
(. 14 stitle-part-en: Integrated generic resource: Equivalence validation of product data
i) 15 rtitle-part-fri Ressources génériques intégrdes: Validation des déquivalences de donndes de produits
16 rdoctype: international-standard
< 17 rdocstage: 4
14 idocsubstages o
© 19 itechnical-cosmittee-nunber: 164
20 itechnical-conittee: Industriol autosation systems and integration

21 isubcommittes-type: SC
22 1subcommittee-number: 4
[o] 23 isubcomnittes: Industrial data
24 tworkgroup-type: WG
25 tworkgroup-nusber: 12
26 isecretarist: ANSI
27 ikeywords: STEP, IS0 10303, integrated resource, Product data equivalence, Annotated 3d model data,
28 1lbrary-ics: 25.040.40
29 rrevises: IS0 10303-62:2014

30 TC 184/5C 4/WG 12 N11362
3 roject-leader-firs

2 roject-leader-lastnane: Ohtaka

1 roject-leader-address-affiliation: Japan National Committee for TC1B4/SC4

roject-leader-address-streeti 2-21-51 Marusedai, Machida-shi
a-projact-leader-address-city: Tokyo

51 194-0043
a-project-leader-address-country: JAPAN

roject-leader-phone: +81 42-724-0432

3 a-project-leader-fax; +81 42-724-0432
] 11 akihik n

a

@

o fillations ELYSIUM Co

a idress-street: 11-1 Asahi-mach w, Hamamatsuy City
a5 roject-editor-address—citys Shizucka Pref.

% !

a roject-editor-address-countrys JAPAN

a8 roject-editor-phone; +81 53-413-1880

a9 a-project-editor-fax; +81 $3-413-1011

] i samagelysiun.co. p

Proj
a-project-editor-firstname: Fumiki
roject-aditor-lastna
roject-editor-address-affiliation: Hokkaido University
roject-editor-address-street: Kita-14, Nishi-0, Kita-ku

it
61 timagesdir: images
62 tmn-document-class: iso
61 tmn-output-extensions: xml,html,pdf, rel
64 tlocal-cache-only:
65 rdata-uri-image:
66 tlutaml-express-index: schesas; ../../schemas-srl.yal;

68 /11
69 This document has been reviewed using the internal review checklist (see WG12 N11502), the project L
0

A

PDES, Inc.®

metadata

Files to include

7

include: tsections /08-Torewsrd

include: rsections/@8-1intr

113
include: ;sections/@1l-scope, ad
include: tsections /@2-norm=-ref

include: tsections /03-terms, ad

includes i,/ templates/resources/schemas.adoc|)

includes t.. /.. ftemplates/resources/ resource_
ineludes .. /.. templates/resources/ resource_

include: .. /. /templates/resources/ resource_

include: tsections/95-tech=

inelude: tsectians /99-bihlisar

Jadoc(]
tien.adoc ()
ocll
s.adoc(]

oc ()

Peadesftemplates/resources/ resource_

cussion.adoc(]

adoc [ 1

ISO/TC 184/SC 4/QC & WG12 STEP Dev onboarding session, NAGASAKI, October 2025

ex_short_names,adoc|]

ex_identifier.adoc(]

ex_listings.adoc|)

ex_diagrams,adoc|)

Winner
2007 & 2021
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O Bitbucket Your work Projects  Repositories

Change history

@ ISO[TC 184/SC 4 - Industrial data | WG12-STEP

- Source EXPRESS file
. 17 develop ~» - WG12-STEP | schemas [ resources | produ f
U e - The EXPRESS file contains the EXPRESS
r: . schema as well as the descriptions and
- O product_data_eg uivamncs_dafinmun_schsma.changy chare: update acd the EXPRESS-G ma PS.
@ D product_data_equivalence_definition_schema.exp Establish an anchor convention for the EX
<> D product_data_equivalence_definition_schemaexpg1.svg chare: update as per new directory struct
s D product_data_equivalence_definition_schemaexpg2.svg chore: update as paes
o O product_data_equivalence_definition_schemaexpg3.svg chore: update acc EXPRESS-G svg files

'\ x Winner

/ 2007 & 2021
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The first part of the .exp file
remains the schema

D00 W B W R

Bob B WL bbb R R ORI R R R R R R R R B R
Mo @ W00~ N WA WR RSO0 DU AR WRNE SO0 DN E W N =S

PDES, Inc.®

(*
IS0 18303 TC184/SC4/WG12 N11626

EXPRESS Source:
IS0 183@3-62 edl Equivalence validation of product data - Annotated 3

The following permission notice and disclaimer shall be included in a
and derivations of the Schema:

Copyright ISD 2014 All rights reserved
Permission is hereby granted, free of charge in perpetuity, to any pe
to use, copy, modify, merge and distribute free of charge, copies of
implementing, installing and using software based on the Schema, and
subject to the following conditions:

THE SCHEMA IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNE
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR
ARISING FROM, OUT OF OR IN COMNECTION WITH THE SCHEMA OR THE

USE OR OTHER DEALINGS IN THE SCHEMA.

In addition, any modified copy of the Schema shall include the follow

THIS SCHEMA HAS BEEN MODIFIED FROM THE SCHEMA DEFINED IN

IS0 183@3-62 edl Equivalence validation of product data - Annotated m
AND SHOULD NOT BE INTERPRETED AS COMPLYING WITH THAT STANDARD

*)

SCHEMA annotated_3d_model_equivalence_inspection_result_schema '{iso

REFERENCE FROM annotated_3d_model_equivalence_criteria_schema
(representative_value_type);

REFERENCE FROM product_data_equivalence_inspection_result_schema
(criterion_report_item_with_number_of_instances,
criterion_report_item_with_value,
data_equivalence_inspection_result,
data_equivalence_inspection_result_representation,
data_equivalence_inspection_criterion_report_item,
data_equivalence_inspection_instance_report_item);

The second part of the .exp file is the equivalent of

the descriptions.xml file.

It also contains the EXPRESS-G maps.

END_SCHEMA; -— annotated_3d_model_equivalence_inspection_result_schema

(+"annotated_3d_model_equivalence_inspection_result_schema.__published_in"
IS0 10383-62:2025 ED2
*)

(+"annotated_3d_model_equivalence_inspection_result_schema.__identifier"
IS0/TC 184/5C 4/WG 12 N11626
*)

(+"annotated_3d_model_equivalence_inspection_result_schema.__status"
DIS
*)

(+"annotated_3d_model_equivalence_inspection_result_schema.__title"
equivalence_validation_of_product_data
*)

(+"annotated_3d_model_equivalence_inspection_result_schema"
// Note schema EXPRESS are in ..\resources\resource_name name_of_schema.xml

*)
(*"annotated_3d_model_equivalence_inspection_result_schema.__fund_cons"

This schema provides a representation of the inspection results of annotated
As this schema deals with the inspection result of the equivalence of annotat
[NOTE]

Geometric data newly created for representing inspection results, such as poi

ISO/TC 184/SC 4/QC & WG12 STEP Dev onboarding session, NAGASAKI, October 2025

Lawrence D. Eicher Leadership Award

// EXPRES5-G

*)
(+"annotated_3d_model_equivalence_inspect
[[annotated_3d_model_equivalence_inspecti
[.svgmap]

image: :annotated_3d_model_equivalence_ins

* =<express:annotated_3d_model_equivalenc
* <<express:annotated_3d_model_equivalenc
* =<gxpress:shape_data_quality_criteria_s
* <<express:product_data_equivalence_insp

*)
(+"annotated_3d_model_equivalence_inspect
[[annotated_3d_model_equivalence_inspecti
[.svgmap]

image: :annotated_3d_model_equivalence_ins

* =<gxpress:annotated_3d_model_equivalenc
* <<annotated_3d_model_equivalence_inspec
. . . )

Winner
NS 2007 & 2021




e Section ‘Learn’ of STEP Development training website

LUNELEL]  gnd easyEXPRESS extension for Visual Studio Code
EXPRESS

e Section ‘Learn’ of STEP Development training website, SUMA validation function

We’ll review
SUMA validate
functions after

SUMA
installation
e Section ‘Learn’ of STEP Development training website
and Plurimath.org
J
B
e Section ‘Learn’ of STEP Development training website
and Yaml extension for Visual Studio Code
J

-

PDES, Inc.®

ISO/TC 184/SC 4/QC & WG12 STEP Dev onboarding session, NAGASAKI, October 2025

.SC Winner
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6 WOfking Wl"th MetanOfma ASGﬁDOC sessssssssessssssssssscsnsnes

6.2 AsciiDoc and 10303 common markups

markup meaning example
. Title of that block .Foreword
P Blank line End a paragraph or
6.1 What part of the document does this apply to? ............. other block.
. include:: Include markup include::../../../templates/foreword_part_1.adoc[]
: Table of Contents 'L Image:: Image markup image::schema_diagexpg1.svg[]
ss il alt text image::schema_diagexpg1.svg[relationship]
6.2 AscllDoc and 1 0303 common markups ®sssssssssssscsssssssssne <<>> link <<annex_change_history>> el
[[1 anchor [[introduction]]
. == text Heading 1 == Introduction
6-3 Flgures T Y Y ===text Heading 2 === General
[example] Example [example]
==== Delimitator (except for | ====
6.3.1 General .c..ccuiiiiniiiiiieii s RO, o ample ..
6.3.2 Adding a Figure withoutkey ........cc.cociiiiiiiiiiiiiiiieeae NoTE] o —
o . . - Delimitator for [NOTE]
6-3-3 Addlng a FlgU re Wlth a key --------------------------------------------- | * list *measure_schema is found in ISO 10303-41;
. . . * bold **product_data_equivalence_definition schema:**
6.3.4 Adding a Figurewitha map ...cccceveiiiiiiiiiecii e, N italic _Quantities and units_
[.svgmap] Define the map of the

PDES, Inc.®

SVG

Welcome

[bibliography]

Style attribute

For Bibliography an
[bibliography]
== Normative referg

[

bibliography entry

[[[ref10303-1,ISO 1 Learn

[heading="Terms and definitions"]

[heading="Terms a

[source=bibitem_010303000002]

[source=bibitem_0

URL:: uniform resource locator

abbreviations

https://www.metan
quide/terms-definit]

footnoteblock:[my-anchor]

footnote

. footnoteb.
[ [my-anchor]]
[NOTE]

Learning Annotated
EXPRESS

Multi-paragrag

Learning Metanorma

" Comment line //include::
../ .. /templats
resource annex
"t Comment block (end | //// Learning AsciiDoc

with /1/1)

This document
internal revig
WG12 N11592),
(see WG12 N11§
checklist (seq
determined to

Learning AsciiMath/
Plurimath.org

ISO/TC 184/SC 4/QC & WG12 STEP Dev onboarding session, NAGASAKI, October 2025

Focus on
next
slide




marku

ootz How-To

| markup
(*"[SCHEMA TAG| "fwaiun¥]

{*“action_sochama™
The subject of the "action_schama®
thesa actions, and thea status of these actions.

[example]
Reazons for action inolude ‘mwohang user reguisments, manufsoburing problaems
and dificulbes that anse when a product is inuse.

]

T R Lln"&\m“uulj schema (*“action_sohama.__published_in™
. . wdition 50 10203-41:2028 Eba
7 Working with Annotated EXPRESS ...........ccuvuieriiimiieisiiiiininsisniniisincsieenesen 14 l
= Svalue* | Schema M {"“action_sohema._identifier”
. numbsr ESOITC 184050 400G 12 10623
71 What part of the document does this apply to?.....c.cciviiiiiiiiiiiiiinniniiniciie.. 14 at
Svalie® | Schema {*“aotion_schema._supersedes”
7.2  Annotated EXPRESS common Markups......ccccceeieiinnieireneneiseisiensecssssesscssneeness 14 Supersedes | [SO/IG184/SC 4NG 1210220
schema {*“@otion_schema.  status™
status 5
)
(**[SCHEMA TAG|. title®5wadsat) schema {*“action_schema.__tile”
folder name fundamentals_of_product_description_and_suppart
|
(*=[ECHEMA_TAG|._ _fund cons=ivadus*| Schema {*“aotion_schema. fund_oons
Fundamenital
oonoepts Aiction indormatian can be attached to any aspeot of product data.
and
assumatians *}
(*~[ECHEMA_TAG|. eMpressg”sSwalus®} Schema {*“@otion_sohema.  exprosss
EXPRESS-G [Jaction_schema_mwogl]]
dingrams. [-=sgmap]
Enter amary | ====
s neechesd. image:action_schemaexpgl.sg[]
FO cus on Hee Addinga
huno * <<gxpress:baso_attnbute_schema=>; 1
WE|c0me next without key | *<<expross:action_schema== 2
. ¥ £<ppross:support_resouroe_schema>>; 3
slide
|
Entity {*“motion_schema supoorted_ibem™
description The **supported_ftem™* allows for the desgnation of an
Lea rn <<pupress-action_schema.action_directive, action_directrse>>, an
<<pwpress:action_schema.sotion, sotion>>, aran
<<pwpress:action_schema.action_method,action_method>>,
]
waue® | atribute {*“@otion_schema.action.name™ i
description fthe <axprass-support_resourcs_schiema label label>> by which the *"action™® [4
= known.
"}
g WA {*“aotion_schema.action_recuest_sclutinwr A2 i
description Each ""aohan_request_solution™™ shall bie the [4
Ex P R E S S <<praress:basic_attribute_schema.name_atiribute.named_item, named_ibemss
Iri @t meast one
<<pwpresscbasic_attribute_schema.name_atiribute, name_attributes>,
|
(*=[ECHEMA_TAG|.antity note®jweoeT) Mote inthe {""aotion_schema supoorted ibem.  note”
antity Thils spaaifies the use of an
description <<pwpress-action_schema.action_resouroe,action_mesounoe>>_
]
<<maprass ! schemalane. entity, render ILirik weith «<<pypress:action_schema.aotion_directhe,action_direothess
etk kem i
display
- i Commert A Wiode sohema EXPRESS ars in .\ escunossires oUuncs_namie

nome of schoemaxmil

" ISO/TC 184/SC 4/QC & WG12 STEP Dev onboarding session,
PDES, Inc. NAGASAKI, October 2025




https://sd.iso.org/bitbucket-

pilot/projects/ISOTC184SC4/repos/step developmen
t training/browse

% STEP Development training

https://stepdev.boost- serr: I -
lab.net/step _development_training/ Welcome

Learn

Drafting Standard

Build and check Dear STEP experts, this website is still under development, but many sections are available.

If you're having trouble, please contact the support team. 1SO/TC 184/SC 4 Quality Committee & WG 12
How to

Pratice your knowledge

\W
L x nner

) _ NS 2007 & 2021
PDES, Inc.® ISO/TC 184/SC 4/QC & WG12 STEP Dev onboarding session, NAGASAKI, October 2025 Lawrence D. Eicher Leadership Award



https://sd.iso.org/bitbucket-pilot/projects/ISOTC184SC4/repos/step_development_training/browse
https://sd.iso.org/bitbucket-pilot/projects/ISOTC184SC4/repos/step_development_training/browse
https://sd.iso.org/bitbucket-pilot/projects/ISOTC184SC4/repos/step_development_training/browse
https://sd.iso.org/bitbucket-pilot/projects/ISOTC184SC4/repos/step_development_training/browse
https://stepdev.boost-lab.net/step_development_training/
https://stepdev.boost-lab.net/step_development_training/
https://stepdev.boost-lab.net/step_development_training/

Using easyEXPRESS extension in
Visual Studio Code

Using Yaml extension in Visual
Studio Code

Relaton queries

Avoid adding comments in the
metadata section of document.adoc

Needs SUMA
SUMA validation installed. See

next slide

Winner

- ) ) :\:/: 2007 & 2021
PDES, Inc.° ISO/TC 184/SC 4/QC & WG12 STEP Dev onboarding session, NAGASAKI, October 2025 Lawrence D. Eicher Leadership Award
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ISO 10303 development on WIindOWS.......cccceeeieiecececcnrerecncecnanens.

4.2.1 PrereqUISITES ...ttt e e e eas
4.2.2 [aES] = 11K 1 o] o EO PP PSSP OTPP PP PRPPRON
4.2.3 2 TUT1 o 1] o ¥~ S OO
4.3 1SO 10303 Development 0N LINUX ..ccccceeiceececececnncesescecesesesceseccacssesessssssessssssnsanas.
4.3.1 [ =T (= To (N1 1T (T T OO O PP PRRPTPRUPON
4.3.2 [aE] €= L | Lo o IO SO PP PPN 4
KINENG = TUTL o [T T~ OO 4
4.4 1SO 10303 Development on MAC OS ......ccccereeereeterercererescesecascnseresessasesssssssssnsnses 5
4.4.1 [ =T (=T [FT1ST 1 (- T OSSPSR 5
4.4.2 [T €1 L= 4 o] o IO OO PPN 5
4.3 2 TUT1 e 1] o ¥~ S OO RSP PRPTOS 5
'SO 10303 Development ON DOCKET ......ceeeeieieceiererereeceererescssscscssecessssassesesesesasasnses’
L (=T (= To (N1 1T (- T PRSPPI
L2 01T 14 o Lo K- PSPPSR PPPPPPRRS
‘~ament Virtual machine .....cccccceviiiiiciiecnnicicnnnnnenens
Winner
‘~S§~ 2007 & 2021
ISO/TC 184/SC 4/QC & WG12 STEP Dev onboarding session, NAGASAKI, October 2025 Lawrence D. Eicher Leadership Award




The Makefile in the wgl2-step repository allows you to build resource documents and SRL, supporting
cross-platform, native installation, and SUMA Docker installations.

-

PDES, Inc.®

You want to Cross-platform SUMA Docker

build the part 47 make 10303-47 make 10303-47 docker

build the SRL make srl make srl docker

Update SUMA make update make update docker
x Winner

ISO/TC 184/SC 4/QC & WG12 STEP Dev onboarding session, NAGASAKI, October 2025

N/ 2007 & 2021
Lawrence D. Eicher Leadership Award




International Organization for Standardization

ISO Central Secretariat Chemin de Blandonnet 8 Case Postale 401
(H- 1214 Vernier, Geneva

Contact Information Switzerland
Chair: Kenneth Swope Kenneth.a.swope@boeing.com .

Secretariat: Dana Tripp trippdsc4@gmail.com 1S0.0rg
TPM: Laura Mathew: mathew@iso.org © 1SO. 2024
EM: Fabiola Caragol Rivera: caragol@iso.org All rights reserved ISBN 978-92-67-10648-9

£ x Winner
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