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Archiving of Digital 3DAssembl ies
DESIGNED 3D OBECTS Assenbl ies
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Long Ter mAr chiving
Key Mot ivat ion

Regulations (by Authorities/ Law) / 4
Risk Mitigation
Litigation Cases /
Knowledge Preservation and Reuse

Costs and Process Optimization

Hficiency /
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Long Ter mAr chiving
Intr oduction (J)

Generd Archiving Topics

= According to product liability the product design, the product tests, the
manufacturing process, the support services have to be documented and the

producer need to be able to provided these documents during the hole
lifetime of the product.

= This means to ensure the immutability, authenticity and readability of the electronic

files in an archive application over the time - even the lifetime of the product is very
long (70 years and longer).
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Long Ter mAr chiving
Risk Mitigation

Effects of Product Liability

4
# . . . .
4 ~ Agroup of people = High risk of issues with possibly
) |sa‘.fsgtﬁ_ikd_hoodof high impact (image &budget)
Stio e Duration of Product Lifecycle
becomes key driver for preservation!
one Humanis affected
th very low likelihood of single impact
N = Product Liability is not the driver.
® Humens are never affected Presenation can be reduced to
pure legal requirements.
'\’\GG\JC’\e
P(od“d\’
Bad
Possible Impact —y
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Long Ter mAr chiving
Qual ity of an Ar chive

The objects ofthe
archive are sealed

by state ofthe art
(technical) methods

in terms of

-authenticity,
-completeness and
-immutability

and this can be shown to 3
parties at anytime.

Youe ensured by procedures

and/or techniques that
-authenticity,
-completeness and
-immutability

of the objects in

the archive is given.

The document storage

©isn’t protected —

neither with techniques
nor procedures.
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Long Ter mAr chiving
Risk Mitigation (2

Imrmutzbility (Abstract)

Level of Budence
/‘\ /‘\

= Achive applicationdo = Application activities = Content is fixed = Documentis sealed by = W\kak time signatures
not allowto delete or are logged by Audittrail by hardware \WORM), time signature can be refreshed
change objects in function technology or and complete evidential

retention period organisation. history is available
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Archiving of Digital 3DAssembl ies
Intr oduction (2)

Document Lifecycle (Authenticity Readability)
U Bxample: MSOffice Document
Delete Use the “Original”
after Retention Destrory DOCX (MS\Wbrd Document)

\ 3 @

\ _ = Howto proo_f that the
Convert into Long Term Formet and store the \ . content s still the same
file on WORM as PDF/A \" after conversion ?
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Archiving of Digital 3DAssembl ies
Intr oduction (3)

<

Delete

after Retention EESt

POF/A

S e

PDF/ALong Term Format is - No!
used as Original on a daily base. '

Document Lifecycle (Authenticity! Reedability)
y BExample; MS-Office Document
DOC/DOCX (MS\brd Document)

Conwert into Long Term Format
and archive this file as

Budentia Issues?
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Archiving of Digital 3DAssembl ies

PDM Context

Product Data Management (PDM) 3D Design Area

PDM BErvironment

Archiving of this content is needed
to fulfill the requirements of product
liability.
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Archiving of Digital 3DAssembl ies

LONG 1

HLEFor mat s

Office Documents vs. proprietary CADfiles

= Con\E rS ion to y Circle 1 2-dimensional clrcI\

R1 =10.0 (real Objects)

P1 (20,40)
e % Circle 2
R1=15.0
P1 (55,20)
|
. |
different . )

: \ STEP
proprietary p §
CAD .I.'O rmatS H ISO 10303 :—?3;10 OE?;S;3—21 ; sequentialfile

within archiving
FILE_SCHEMA ((* example_schema *}))

-~

ENDSEC;

DATA;

- #1 = POINT (20.0,40.0,$);

= Con\e ISIon tO #2 = POINT (55.0,20.0,$);
#11 = CIRCLE (#1,10.0);

#12 = CIRCLE (#2.15.0):
ENDSEC;

END-1SO-10303-21;

N _J

STEP is formerly defined as an independent CAD interoperability format.
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Archiving of Digital 3DAssembl ies
sTEPdiver sity

3D CAD Model is not just the representation for the viewing in a browser

4 : A
atXx : a+Xx
oxd : +7
A\ \ i W
) b+y i’ :
= Other items STEP-format have to meet

Manufacturing Tolerances all business requirements of 3Ddesign.
Materials
Wired Harmess —
Electric
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Archiving of Digital 3DAssembl ies
STEP Ar chiving Lifecycl e

CAD f E Define STEPile as Origind
Lifetime of the document

Vv

= Conversionto STEP and = STEPAile is used = Buvidential \alue = Reuse is possible
validation of coversion on daily base is ensured at anytime atanytime
Is done. STHPile and
validation report
Isarchived

Archiving of a single STEP/ XMLAiles is still standard archiving
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Archiving of Digital 3DAssembl ies

Compl exity

\/ Sub123456789 3dvs - Kisters 3DViewStation - Kisters internal use only - NOT FOR RESALE

Start View Measurement Analyze

Dﬁl@a ¢

New | Open Import Save Convert Print Last
adions =

EII-Jdeltree V\e‘ws

Properties L=
Up-Vector z |z|
45.00, -135.00
Show coerdinate system
=]
Interpolated
Top color [ R: 255, G: 255, B: 255
Bottom color [ r: 165, G: 202, B: 239

mProperties |ﬁ5enings ﬁLicensmg

Transform Tools

Q Liaa 3, Hide @ D 1solate [S Invert selection 7 unghaost all (5 invert visibitity | €, Fitall

¥, Delete gJ Hide y Deselect ' Hide all markups QZoom in

Pan Selection Zoom Se!ed Ne\ghbour Show .
frame hood . Ghost a” g‘De\ete 7 Ghost all @ Hide all PMIs ©, Zoom out

File ! Undo ! Controls L Selection mode 1 Selection Show/Hide L Zoom
P4l @an PPPFREI RCOE *
Views n Sub123456789.3dvs
[ Bl create || Blupdate | B Detete | Bl Piay || EllRever.
Source data provided by and used with permission of the Boeing Company.
x Rendered using Kisters 3DViewStation, http://blog.kisters.de, http://viewer kisters.de
Initial View
.
- View1
L3
View 2

Output 2

Parser started reading (D-\testData\Sub123456789 3dvs).. 13:39:01
Parser finished .. 13:43:13 Load time: 00:04:12

4 Progress | Information b
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Archiving of Digital 3DAssembl ies

PDM Context
PDIM BErmronment
\;\ CAD CAD f_’;
lication lication ———

A
g
[ e
P | P

»—/T/
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Archiving of Digital 3DAssembl ies
Dynamic Structures @A chive ()

PDM Sandbax (1)
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Archiving of Digital 3DAssembl ies
Dynamic Sructures @A chive (2)

A = Information about the relationship and
howto stick the assemblies

A A = Information about the
N S relationship and how
I I I I to stick the single parts
together
(A= Assembly)

= Parts
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Archiving of Digital 3DAssembl ies
Dynamic Structures @Ar chive (3)

PDM Sandbax (3)
= Bverynode/
assembly in the product
T | structure is a single STEPfile
I | I |

= The product structure relationship and
transformation matrix is documented in

- Therelationships of the objects are ' l ' ' the STEPfile
reported to the archive application ' - _
sl - - sy
in the archive database. \ | and other informetion
Y inthe single STEPfile.
> - These objects are archived as
MetaData single STEPfiles.
@Archive
iJ: - -Systems:-
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Archiving of Digital 3DAssembl ies
Dynamic Structures @A chive (4)

= Objects are archived as single files.

= Archived, means “sealed” with the
possibilities of an archive application

_~~cvel of Bidence
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Archiving of Digital 3DAssembl ies
Dynamic Sructures @A chive (5

PDM Sandbax (4)

= Unlimited Hierarchy Lewels

= Different \&rsions (4)

. Bvery Object with

Dete of \Alidity
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Archiving of Digital 3DAssembl ies
Updat e of Dynamic Structures @Ar chive

PDM Sandbox (5)

=]

|

I“AI
|
-]

B = In case of an update only the single

| assembly/ part

resp. STEPAile needs to be changed and
archived

|
m - Thearchive system meintain and manage
A B the update in the meta data of the archive,

H_

@Archive
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Archiving of Digital 3DAssembl ies

Wor king wit h Document incr ement s

: .
| |10/Linktoi2\

Link toi3

MetaData
@Archive

= Single doc = Incrementdo hawe a = File format is needed - Relations are read while = Mewer is needed which is
increment is stored  link to next relation.  which is able to ingest process and able to walk along the links
asa standqrd These link is partof ~ support links stored as meta data in to view complete content
document in the content. the archive app.
the archive database.
= Missing targets need to be
handled
(Dummies)
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Archiving of Digital 3DAssembl ies
Managing Structures

= Anystructure can be supported ﬁ - ﬁ
by links i | ‘ |

= Logical structure becomes
immutable
byarchived files

= Leafs can be anyformat

= Just nodes need to support
relationships

T I

=
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Archiving of Digital 3DAssembl ies
Wrap Up

3D Archiving Main Topics

= ke a file format which is able
to work with relations — like STEP.

*The leafs (on every lewel) of a structure can
also be another file format
(e.g. JT, PDF or other)

I;I
. = Muintain and manage the structure
| | | in the meta data of the archive
sl pllelp for fast retrieval and update flexibility

= Handle the files as archive objects, incl.
= TimeSignature / Evidence Record
= etc.

See NAS/EN9300=LOTAR
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Archiving of Digital 3DAssembl ies
ImageMast er 3D @AIRBUS

A350 3D Hectric Hamess Installation Project

=

i

B - 'g':o - - e

e - Taw
.‘

= Since 2013
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Archiving of Digital 3DAssembl ies
WTH ImageMast er ®

Storage Management @

ImageMaster

Accessanagementé

incl. Audit Trail Archive Backbone

Retention Management @)

Time Signature & 6
BEvidence Records

Full-Text Support @@ :& | T ag eMASTER

WebClient &Web Services @@

Based on latest Sandards

@

@ Cloud Avialable

Heawy Weight Archiving
(Running archives with more
than 5 Billion Objects)
@ SAP Archiving
@ EMail Achiving

@ MSSharePoint Archiving

@ 3D/ Sructure Archiving
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Archiving of Digital 3DAssembl ies
Appl icat ion Exampl e ()

(€ Hit list - Windows Internet Beplorer o |
@\J' [7 httpi/fedmd0TS:2090/EMBREAR createhitlst actionimaF olderlD=T08page =Hitlistjsp&ierrorP aga=Recherche.sp ~[4s] x| [P ging o
Eile Edit View Favorites Tools Help
< Favorites | 5 7 Embraer - Login ] Suggested Sites =
52|+ [0 Hitlist 3| ImageMaster Standard Cli. N v [ @ v Pagew Safety~ Toolsv @+
a
—A
[ ] llSySter“:lSllll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll.ll-ll.ll.lllllllll|.l|.l|.l|II]‘13,'\Neb{\"(/&X
ImaWVeb clien
Folder
& 30 KP! archive e Hits 1 -20 0f 23 from Product data structure
t-j Common search ks
) Drawing Sets e P A a
= f— Ne.ulral CAD English Title Part Number Document Document Owner ety Release | Business Content Information
("} Product data File Name Type Date Standard
structure -
Search
Head of Engineering | -
Hit list
Create document ASSB0000212_1-A ok ASS80000212_1.jt 7B traEEHHUNGSKOF‘F AS580000212_1 3D Head of Engineering 52 CAD 3D Geometry A 06/12/2012 Part o JT file
Messages
Log out AS580000212-F ok ABS80000212 stpx 7B track head A5 / FUEHRUNGSKOPF 1 ASS80000212 3D Head of Engineering 52 CAD 3D Assembly Structure F 06/12/2012 Assembly 0O STEP AP242 BO Model XML
ASEB0000200_1-A ok AS580000200_1.jt ZB piston rod / KOLBENSTANGE 1 A5580000200_1 3D Head of Engineering 92 CAD 3D Geametry A 0822012 Part il JT file
&i AS580000200-D ok ABS80000200.stpx 7B piston rod / KOLBENSTANGE 1 ASS80000200 3D Head of Engineering 52 CAD 3D Assembly Structure D 06/12/2012 Assembly 0O STEP AP242 BO Model XML =
& ASEB0000112_1-4 ok AS530000112_1jt lip seal 24 AR/ NUTRING 1 AS530000112_1 3D Head of Engineering 92 CAD 3D Geometry A 0BA12/2012 Part il JT file
A5580000112-8 ok AS5800007112.stpx lip seal 24 A3 7 NUTRING 1 Ab580000112 3D Head of Engineering 92 CAD 3D Assembly Structure B 06127212 Assembly O STEP AP242 BO Model XML
ASSB0000111_1-A ok ASS80000111_1.jt pin A3/ ZAPFEN 1 AS580000111_1 3D Head of Engineering 52 CAD 3D Geometry A 06/12/2012 Part o JT file
AGEB0000111-B ok ASSB0000111.stpx pin AR/ ZAPFEN 1 A5580000111 ) Head of Engineering 82 CAD 3D Assembly Structure B 06/12/2012 Assembly 0O STEP AP242 BO Model XML
A5580000110_1-A ok AS5B0000110_1.jt  cylinder AB / ZYLINDER 1 A5580000110_1 3D Head of Engineering 92 CAD 3D Geometry A 06127202 Part o JT file
AS580000110-B ok AS5B0000110.stpx cylinder AB f ZYLINDER 1 A5580000110 3D Head of Engineering 92 CAD 3D Assembly Structure B 06M12/2012 Assembly O STEP AP242 BO Model XML ||
AS580000108_1-A ok AS5B0000108_1.jt O-seal / RUNDDICHTUNG 1 A5580000108_1 3D Head of Engineering 92 CAD 3D Geometry A 06127202 Part o JT file
A5580000108-8 ok ABSB0000108 stpx  O-seal / RUNDDICHTUNG 1 A5580000108 3D Head of Engineering 92 CAD 3D Assembly Structure B 06M12/2012 Assembly O STER AP242 BO Model XML
AS5B0000107 _2-A ok ASSB0000107_2.jt  track head /FUEHRUNGSKOPF 1 AB580000107_2 3D Head of Engineering 52 CAD 3D Geometry A 061272012 Part a JT file
AS580000107-8 ok AB580000107 stpx track head / FUEHRUNGSKOPF 1 ASS80000107 3D Head of Engineering 52 CAD 3D Assembly Structure B 06/12/2012 Assembly 0O STEP AP242 BO Model XML _
“ n G
€4 Local intranet | Protected Mode: Off -
= T ﬁ ﬁ T ﬁ T ﬁ ﬁ ] pp— 11 =, 1 =7 1 =7

J: - -Systems:-

Page 28



Archiving of Digital 3DAssembl ies
pl icat ion Exanpl e (2)

= ‘-.f? http:/fedmd075:8080/EMBREAR/ createhitlistaction?imaFolderdD=T0&page=Hitlistjsp&errorPage=Recherche jsp

<[] x |[£ ging £ -

File Edit Miew Favorites Tools Help

< Favorites | 5 7 Embraer - Login ] Suggested Sites =

o
U Hitlist % |7 ImageMaster Stendard Cli.. N T [ v Pagew Safety= Tookv @~

Document title: ARR_ZYL-A

Redtrieval in Neutral Format
Retrieval in Target CAD Format

Download
Download with Signature Check

it/ fedrnd075:8080/EMBREAR/ showniew3d actionfirmaFolderl! &irmaRetrievalll 000001700000001580772580005a0&h &timaSegmentlD=18&imatersio

ocal intranet | Protected Mode: OFf
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Archiving of Digital 3DAssembl ies
Appl icat ion Exampl e (3)

[ 7 httpi//edmd075:8090/EMBREAR, createhitlist actionimaFalderD=T0Bpage=Hitlstjsp StermarPage=Recherche jsp ~[4s] x| [P ging o

File Edit Wiew Favorites Tools Help
< Favorites | 5 7 Embraer 7

o
Lo Hitlist -
- @v |'ﬁ http:/fedmd075:8080/EMEREAR showview3d.actionfimaFolderlD=70&imaRetriewalID=00000017 000000015807 ¥2580005aleb&imaSegmentlD=1&imas0oc | ‘jl x | |p Bing

File Edit Wiew Favorites Tools Help
<ir Fawarites | 5is 0 Embraer- Lagin @] Suggested Sites

J-;’J 3D-Setviewing i~ E] - [ d= - Page~ Safety > Tools ~ @~

G g dej finished (-]
Saving product structure summary file: finished &
Downloading documents: processed 23 of 23 °

Opening the viewer: finished (]

[le Openfaider  |[E] Open summary fle  [[Ed  Close page

bty / fedmdD75:8080/EMBREAR/ sh R Local intranet | Protected Mode: OFf ; v BINK v
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Archiving of Digital 3DAssembl ies
Appl icat ion Exampl e(4)

Aralwr
. L BymA it o IO [ J a.-.. T -
e e R IO s e r._,‘ | s o O s 8 oo
: - [y |..; [y sman. | o niin Hecom .. - B, 2ok st
i amas s [ R [,

u-r q[ﬁ!m Elﬂ!?!-ls e =L
@

| W ASEROGO01TY ARSEI00T 1
G ARSI

& W AREEOOONTYY_1ALEROOMITI_1_1)
a I 5 AGSR000T1OASER000 18 1

¥ 5 ASEEN00TH 1t
o W ASSEOOOETINASERONOTEE 1)
E l'l..ﬂM‘l‘li‘
W 5 ASEBOROOTED GASSAONOOTLY 1 R
] -1m
‘W AEERSOOOTT]
| b R ASERODOMITY 1ASSH000RTTZ 1 1)
b B 5 ASSEOOOOVAAZCEONONE 1)
BT NS00 DAL LA0N00 W T 1
b N G ASEAODOINASCEOMIOSEE 1)
F W RSO I ALICON 1 7]
La W G ASSBOOMEOBASSMOONIND 1)
W ARG
¥ I 5 ASSEODOOZ00_ 1{ASSH0000I0_1 1)
B ARER0000 (AL L0000 30
b B S ASCEOCOOMLS(ASSEODOOSEE 1)
W ARO00 1R 00T n

it |Gl
C— @
B
]
Show cooednsie wetem )
[ B -
i B e e LT
B g
e peiated w
Tinh i dd B IO, G 2O, B 000
Kaorbeon ok B G RE
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Archiving of Digital 3DAssembl ies
POSSIBLE USE CASES

Alrplanes....

... and more
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Uwe H. Hel ber
ProgramManager ECM
+49 40-30600-5648
Une.Helber@r-Systems.com
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