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The 3D PDF Consortium

e A world wide community of
organizations representing a broad
cross-section of engineering
domains.

e Our membership includes end user
companies, software developers,
consultants, government and
educational organizations.

« We are a non-profit organization,
passionately dedicated to 3D
ubiquity and working together to
make that happen
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Standards

TC 171 SC 2
Secretariat and US TAG Administrator
IS0 — In Q4, 2016, the AlIM Board of Directors
made the decision that AlIM would no
Standards longer be a standards developer.
ANSI _ — The 3D PDF Consortium has agreed to

accept the responsibility for the ISO
Secretariat and TAG Administrator for SC2.

— The 3D PDF Consortium, ANSI and AlIM
are working towards a transition date of
May 12, 2017
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/—0—[ SC1* - Quality, preservation and integrity of information J—G)_{ Secretariat | Jnited Kingdom (530 =)

USA (ANSI) (A 3D PDF Consortium
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/——[W]—G Micrographics applications

_{W] o Electronic imaging applications

) 15019005 _  PDF/A
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150 24517 _ PDF/E
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Document management applications S T 15014739 Product Representation Compact (PRC)
LO—[ SC2 - Document file formats, EDMS systems and authenticity of information ]—(-)

IS0 32000 . PDF

ISON675 _ ECMAScript for PDF

[._ 15O N676 o ECMAScript for PDF - Extensions for use in 3D Annotations
‘-\ 1SO 19444 _ XFDF - XML forms data format
* No replacement has been identified for the TC 171 Secretariat or SC1 US TAG Administrator roles as of today. —_— 1SO 14289  PDF/UA
. - J WG9 =

Preservation file format guidelines

wen <

_{ WG11 o EDMS Guidelines
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3D PDF Implementor Forum (SDPDF-IF)

3D PDF Consortium

3D PDF
Implementor
Forum

Open to members of the 3D PDF
Consortium

Runs test rounds that are focused on
creating engineering documents using
PDF.

Each participating company develops
a PDF file that is validated to
determine any deviations from the
source CAD file

Develops best practice documentation
for any common issues that are found



Education Programs

Education
&
Outreach

3D PDF Consortium

We develop and deliver webinars on
subjects important to our membership:
— 3D PDF

— JavaScript for 3D PDF

Exhibit and speak world wide at

conferences focused on manufacturing
market



Engineering Documentation Landscape - 2017

3D PDF currently published natively from:

I | AUTODESK' INVENTOR S pic

Solid Edge p?S SOLIDWORKS

3D PDF Solutions available for most popular CAD programs
— Autodesk AutoCAD®
— CATIA
— NX



The Idea

« ATDP Packaged as a 3D PDF
MIL-STD-31000A used for TDP Guidelines
Focused on best practices for implementing 3D PDF
Translation/Validation included as well

e Goal:

To develop and document best practices for creating a TDP using the PDF
and STEP file formats that conforms to MIL-STD-31000A



The 3D Model

NIST PMI Test Models - 2014

NOTES (UNLESS OTHERWISE SPECIFIED):

1. CAD MODEL REV. __ |5 REQUIRED
TO COMPLETE PRODUCT DEFINITION.

2. DIRECTLY-TOLERANCED DIMENSIONS AND BASIC
DIMENSIONS DEFINED ON THE DRAWING TAKE
PRECEDENCE OVER DIMENSIONAL DATA
DEFINED BY THE MODEL. OBTAIN ALL OTHER
DIMENSIONAL DATA FROM THE MODEL. THE
MODEL REPRESENTS BASIC DIMENSIONAL DATA

3. APPLICAELE STANDARDS:
ASME Y14.41-2003 APPLIES TO DATASET.
ASME Y¥14.5M-1994 APPLIES TO DIMENSIONING
AND TOLERANCING.

4. APPLIES TO ALL

UNTOLERANCED SURFACES.

5. UNITS: INCHES

(
UNLESS OTHERWISE SPECIFIED. aﬁ%) )

Feature and Specification Index
nist_ftc_06_asmel_rd_fsi.pdf

PMI Fully-Toleranced Test Case 6 - View A
Includes Atomic Test Cases - 52, 53, 72, 87, 88, 89

Rev D

3D PDF Consortium
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Visualization — 3D PDF (ISO 32000)

" nist_ftc_ 06_asmel_ct5240 _rd pdf - Adobe Acrobat Pro DC

File Edit View Window Help
Home Tools nist_ftc_06_asmel_..

BE®BEQ ®O® 1

rHOG®

78.7%

-RBE

S

3D PDF Consortium
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Geometry - STEP AP242 (ISO 10303-242)

Precise B-Rep
PMI Representation
PMI Graphic Presentation

PMI Representation linked to Presentation

Validation Properties

— All participants providing STEP files for this test case were encouraged to
Include validation properties as far as supported; in particular for PMI
presentation and representation.
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Validation - ITI CADIQ

* |ncluded validation reports for:

— Native CAD File
— PDF file
— STEP File

CADIQ

®I1] 5005

— e

Master: nist_fic_06_asme1_sw1500_rd. SLOPRT Derivative: nist_ftc_06_asme1_sw1500_rd_Tetra4D.stp

Level: [Property Changes (2) - | Diagnostic: [Entity Count Change (2) - | tem: fan

Description: The top-level entity counts (solids, open shells, unsewn faces, etc) are different between the two models

ep Cu
Left Entities : & Indep Curves

3D PDF Consortium
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https://3dpdfconsortiuminc-my.sharepoint.com/personal/phil_spreier_3dpdfconsortium_org/Documents/OneDrive/Committees/Communications/Events/GPDIS%202016/nist_ftc_06_asme1_sw1500_rd_Tetra4D_pdf_cadiq.pdf

2D Drawing

3D PDF Consortium

NIST PMI Test Models - 2014

NOTES (UNLESS OTHERWISE SPECIFIED):

1. CAD MODEL REV. __ IS REQUIRED
TO COMPLETE PRODUCT DEFINITION.

e

DIRECTLY-TOLERANCED DIMENSIONS AND BASIC
DIMENSIONS DEFINED ON THE DRAWING TAKE

PRECEDEMNCE OVER DIMENSIONAL DATA 2)( Gﬂ.

DEFINED BY THE MODEL. OBTAIN ALL OTHER

DIMENSIONAL DATA FROM THE MODEL. THE

MODEL REPRESENTS BASIC DIMENSIONAL DATA (&&
UNLESS OTHERWISE SPECIFIED. &}a}

w

. APPLICAELE STANDARDS:
ASME Y14.41-2003 APPLIES TO DATASET.
ASME Y14.5M-1984 APPLIES TO DIMENSIONING
AND TOLERANCING.

4. [£2].05]AlB[C| ApPLIES TO ALL
UNTOLERANCED SURFACES.

5. UNITS: INCHES

PMI Fully-Toleranced Test Case 6 - View A
Includes Atomic Test Cases - 52, 53, 72, 87, 88, 89

Feature and Specification Index
nist_ftc_06_asmel_rd_fsi.pdf

Rev D

_rd

nist_ftc 06 _asme1
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The TDP Options Selection Sheet

3D PDF Consortium

MIL-STD-310004

TOP OFTION SELECTION WORKSHEET

SYSTEM DATE PREFARED:

A CONTRAET NO B EXHIMT | ATTACHMENT MO, [R-14 D CORL BATA
TTEM N0y

1. TOP LIFECYCLE LEVEL (CHOOSE CRLY OME PER WORKSHEET) Mote: The bevsl sebaced s coincide with the mauismmesy of
e alimaney sabocvad fn Block §

AD COMCEPTUAL LEVEL B REMARKS
O oovmopumear Lvie

[ rroovemos Lever

1 DELIVERABLE DATA FRODUCTS (X ALL THAT APFLY AND COMPLETE AS APPLICABLE)
TVFE FORMAT

oo oRawnazs. iC]same cap  [Js0 5000 poF [ saro coey
1Ll onmr. FosaT mrecry)

B 70 MORLS
[ 7o Dign MoDELS CRLY
] 30 Digind MODELS W

] MATIVE CAD chpacisy el of mmceion)
[JM008L CROAMIZATION SCHEMA (Spaify Appmdix B or sthet

ASSOCIATED 1D 10 ¥EUTRAL FORMAT SPECIFY. ag., 150 14505 APwod
DRAWDNOS + ] OTHER FORMAT (SPECTFY. 63D POF. T
¢ Cueranata O asco mexr. swe penaren. [hso 10303 SPECIFY, o APro: & DEX)
Epecidy in Sacsien §y [ moascs @ [CJOTHER FORMAT SPECIFY)
B[] AssoCATED t [] RATIVE FORMAT (m] oo sor [ HARDCOEY
LISTS (b 302 ) { [ oTHER PORMAT (PECIFY)
B SUPALEMETAL
Orecimacal oata PREUTRAL (SFECIFY . STEP APIHL, 240, DEX, Other) L &
ipscity iz Saice F) + OTHER (SPECTFY a.§_FOF)

3. CACE CODE & DOCIMENT | A CONTRACTOR CACE & DOCLAIDNT MOMERERS
NABERS COVERINENT CAOE (COMPLETE 38, 3Cmd DY

B USE CAGE CODE © USE DOCLMENT MUMBERS: 0. TOBE ASSIGHED BY:

4 DRAWING FORMATS (X (8 AND COMPLETE AS APPLICABLE)

DconTracton rorsar Doovemsame rorsar
FEMARKS.

5 TOF ELEMENTS AND ASSOCIATED DATA REQUIRED (¢ ALL THAT APPLY)

D CONCEPTUAL DESIGN DRAWDNOS  MODELS

D DEVELOPMENTAL DESIGN DRAWTNGS - MODELS AND ASSOCIATED LISTY

[J PRODUCT DRABDN0S + MODELS AND ASSOCIATED LISTS

[[] sEctaL BsPECTIH EQUIFMENT (SIE) DRAWINGS, MODELS AN ASSOCIATED LISTS

(] SPECIAL TOOLING (3T) DRAWDAOS, MODELS. AND ASSOCIATED LISTS.

[[] SPECIAL PACKAGDSO DISTRUCTICS (SPI) DRAWDSOL, MODELS AND ASSOCIATED LisTs

ADOR SPECTFYY

O soFrars BPECIFY}
QUALITY ASSURANCE PROVISIONS (QAP) (IFECTFY)

[ METADATA (SPECTFY)

] SUPPLEMESTARY TRCIDICAL DATA (SPECTFY)

MIL-STD-31000A

TOP OPFTION SELECTION T
SYSTEM DATE PREPARED

ASME Y14.41.1 Digital Product Definition Data: Model
e o [oatin @b Bracti

g P

ASME Y14.41.1.2017

5 Digital Product
Definition Data:
- Model
Organization
Schema
Practices

Engineering Drawing and Related
Documentation Practices

AN AMERICAN NATIONAL STANDARD
1

O QUALITY ASSURANCE PROVISIONS (QAP) (SPECIFY)
O METADATA (SPECIFY)
O SUPPLEMENTARY TECHNICAL DATA (5P

Y)
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Putting It all together

T MIL-STD-31000A TOP.pdf - Adobe Acrabat Pro DC
File Edit View Window Help

Home Tools MIL-STD-31000A T... *

8 =
- B D @

(3 MIL STD 31000A TDP Option Selection Worksheet pdf

Mame Description Modified

4 MIL-5TD-310004 TDP Option Selection Worksheetpdf Interactive form of the TDP Option... 9/22/2016 9:01:37 AM

4 nist_ftc_06_asme1_ct5240 _rd pdf 3D FDF 9/13/2016 3:26:40 AM
20 Drawings Felder for drawings 9/15/2016 12:07:36 PM
30 Models Folder for 30 madels (native, STEP.. 9/15/2016 12:110:12 PM
Metadata Felder for associated metadata 9/15/2016 12:04:28 PM
Associated Lists Felder for associated lists 9/15/2016 12:04:35 PM
Supplemental Technical Data Felder for other technical data (sue.. 9/15/2016 12:12:03 PM

Size Order
773.65 KB 0
23446 KB 4

6

8

9

10

MIL-STD-31000A

Created

9/22/2016 9:01:37 AM
9/13/2016 9:26:40 AM
9/15/2016 12:03:21 PM
9/15/2016 12:04:04 PM
9/15/2016 12:04:28 FM
9/15/2016 12:04:35 FM
9/15/2016 12:11:40 PM

TDP OPTION SELECTION WORKSHEET

SYSTEM PDF Consortium Testing

DATE PREPARED 9/19/16

A.CONTRACT NO.
ABCI123

B. EXHIBIT/ATTACHMENT#

1

C. CLIN
N/A

D. CDRL DATA ITEM NO(S)
N/A

Note: the level selected must col

1. TDP LIFECYCLE LEVEL (choose only one per worksheet)

ncide with the requirements of the elements selected in Block 5

A.@® CONCEPTUAL LEVEL
O DEVELOPMENT LEVEL

B. REMARKS

O PRODUCTION LEVEL

This TDP 1s for testing purposes only and not manufacture or design

2. DELIVERABLE DATA PRODUCTS (X all that apply and complete as applicable)

@ Phil ~

Compressed size
723 KB

220KB

Open Document
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https://3dpdfconsortiuminc-my.sharepoint.com/personal/phil_spreier_3dpdfconsortium_org/Documents/OneDrive/Committees/Communications/Events/GPDIS%202016/MIL-STD-31000A%20TDP.pdf

What did we learn?

« 3D PDF has unigue features that make it an excellent format for
TDP

— Collections / Attachments
— XFDF
— JavasScript

* Best practices can help to standardize implementations. This in
turn benefits processes such as validation

3D PDF Consortium
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3D PDF TDP — Best Practices

e Use Adobe Acrobat DC or Adobe Acrobat Reader DC

Version Feature Example

Adobe Reader X Commenting and measuring enabled by default

Adobe Reader XI JavaScript API for face highlighting (enabling associative PMI)

Adobe Acrobat Reader DC  Flash requirement removed for PDF portfolios




3D PDF TDP — Best Practices

 Use The Best Standards for 3D
— 1SO 32000 (PDF)
— 1SO 14739 (PRC)
— ECMA-363, 3" Edition (U3D)

 Plan for New Revisions of Standards

— 1SO 32000:2 (PDF)
e Adds support for PRC

— 1SO 24517:2 (PDF/E)

» Current version good for documents and drawings, but does not allow JavaScript or
PRC.

» Version 2 (under development) is intended for archiving and will add support for both

18



3D PDF TDP — Best Practices

e Add Structure Using Portfolios and Attachments
— Make sure all attachments have a description
— Use folders to logically organize attachments
— Use hyperlinks to easily open attachments from inside the portfolio

MIL-STD- 310004 TOP.pdf - Adobe Acrobat Pro DC

few  Window Hel

Home Tools MIL-STD-31000A T... = ® Phil ~
o=
(o BB B

me

Ma

4 MIL STD 310004 TDP Option Selection Worksheetpdf ~ Interactive form of the TDP Option... 9/22/2016 %01:37AM 773858 o  922006901374aM  723KB
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https://3dpdfconsortiuminc-my.sharepoint.com/personal/phil_spreier_3dpdfconsortium_org/Documents/OneDrive/Committees/Communications/Events/GPDIS%202016/MIL-STD-31000A%20TDP.pdf

3D PDF TDP — Best Practices

o Attach CAD and/or STEP file

— While PRC can represent precise geometry, very few programs can read
this data from a PDF file

— Workflows that require a precise CAD model, such as CAM, should attach
a neutral STEP file and/or native CAD file

20



3D PDF TDP — Best Practices

e Use JavaScript to support ANSI Y14.41

— The Adobe Acrobat Reader does not support some of the behaviors
necessary to be compliant with CAD standards such as ASME Y14.41,
“Digital Product Definition Data Practices.” In most cases, it is possible to
add required behaviors to a 3D PDF file using the Adobe JavaScript for
Acrobat 3D Annotations interface. For example, even though the Adobe
Acrobat reader does not support the visual response requirements of
ASME Y14.41, it is possible to satisfy the requirements by attaching
custom JavaScript to a 3D annotation when creating a PDF file.
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3D PDF TDP — Best Practices

e Ensure Your Document Is Portable
— Poster Images
— Watermarks
— Embedded Fonts
— Compression
— Security

22



What's next

e EXxplore ways to more tightly integrate 3D PDF with STEP and
other open format

— Test Round 3 — 2017

e Continue to drive standards to meet industry needs
— PDF:3
— PRC:2
— ECMAScript for PDF
— 3D XFDF

3D PDF Consortium
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Find Out More!

e Visit a 3D PDF Consortium member website:

e ’FH " .
0 oo ffioer G QTECHSOLI® Y Qooeme [N\ @i
\

PDF PDFTRON Q)I:FI -PROSTER  Mobe Y TETRA®  PURDUE m

CONSORTIUM

e Contact

— |erry.mcfeeters@ 3dpdfconsortium.org
— (513) 235-4678

24


mailto:jerry.mcfeeters@3dpdfconsortium.org
http://www.3dpdfconsortium.org/
https://www.ge.com/digital/
http://techsoft3d.com/products/hoops-toolkits/hoops-publish/
http://www.boeing.com/
http://www.anark.com/
http://www.theorem.com/Visualization/3dpdf.htm
https://www.pdftron.com/
http://www.iti-global.com/cadiq
http://www.3dpdf.com/
http://www.tetra4d.com/
https://polytechnic.purdue.edu/product-lifecycle-management/education/mbd-certificate-program
http://www.datakit.com/en/
https://acrobat.adobe.com/us/en/
http://www.aras.com/plm-software/?n=3D-visualization-digital-mock-up-DMU-aras-plm-pdm
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