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Lo ng  Ter m Ar c h iving  
Key Mot ivat ion 

Why  Long Term Archiving? 

Regulations (by Authorities/Law) 

Litigation Cases 

Knowledge Preservation and Reuse 

Efficiency 

Risk Mitigation 

Costs and Process Optimization 
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Lo ng  Ter m Ar c h iving  
Int r oduct ion (1) 

 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). 
 

 
 

General Archiving Topics 



Ri
sk

 
Effects of Product Liability  

A group of people  
is affected  
       with high likelihood of   
       single impact 

May one Human is affected  
with very low likelihood of  single impact 

Humans are never  affected 
 Product Liability is not the driver.  

Preservation can be reduced to  
pure legal requirements. 

 High risk of issues with possibly  
high impact (image & budget) 
Duration of Product Lifecycle  
becomes key driver for preservation! 

Lo ng  Ter m Ar c h iving  
Risk Mit igat ion 
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Lo ng  Ter m Ar c h iving   
Qual it y of  an Ar chive 

Tamper Proofed 

Proof 

Enjoy 

Trust 

 The objects of the 
archive are sealed  
by state of the art  
(technical) methods  
in terms of 
- authenticity, 
- completeness and  
- immutability  
and this can be shown to 3rd 
parties at any time. 

 You’ve ensured by procedures 
and/or techniques that  
- authenticity, 
- completeness and  
- immutability  
of the objects in  
the archive is given. 

Audit Proofed NON Proofed 

 The document  storage  
isn’t  protected –  
neither with techniques  
nor procedures. 
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Lo ng  Ter m Ar c h iving  
Risk Mit igat ion (2) 
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Level of Evidence 

Application 
Protection 

Own 
Time 

Signature 

Evidence 
Record 

Time 
Signature 
by Trust 
Center 

Immutability (Abstract)  

 Archive application do 
not allow to delete or 
change objects in 
retention period 

 Application activities 
are logged by Audit trail 
function 

 Content is fixed  
by hardware (WORM), 
technology or 
organisation. 

 Document is sealed by 
time signature 

 Weak time signatures 
can be refreshed  
and complete evidential 
history is available 

Audit 
Trial 

WORM 

Storage 
Provider 
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Int r oduct ion (2) 

Create 

Use 

Archive 

Destrory 

 Example:  MS-Office Document 

Use the “Original” 
DOCX  (MS-Word Document) 

Convert into Long Term Format and store the 
file on WORM as PDF /A  

Delete  
after Retention 

Evidential  Issue ! 

 How to proof that the  
content is still the same 
after conversion ? 

Document Lifecycle (Authenticity/Readability) 
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Int r oduct ion (3) 

Create 

Archive 

Use 

Destrory 

Evidential  Issues? 

 
 No ! 

Document Lifecycle (Authenticity/Readability) 

 Example:  MS-Office Document 
DOC /DOCX  (MS-Word Document) 

Convert into Long Term Format 
and archive this file as  
PDF /A 

PDF /A Long Term Format  is 
used as Original on a daily base. 

Delete  
after Retention 
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PDM Cont ext  
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PDM Environment  
CAD 

Application 
Geometry 
(e.g.CATIA) 

CAD 
Application 

Electric 
(e.g. ProE) 

PDM 
Application 

(e.g. 
Windchill) 

A 

A A 

P P P P 

Archiving of this content is needed 
to fulfill the requirements of product 

liability. 

Product Data Management (PDM) 3D Design Area 

PDM 
Database 
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Ar c h iving  o f  Dig it a l  3D As s embl ies  
LONG TERM FILE For mat s 

Office Documents vs. proprietary CAD files 

Office PDF /A 

 Conversion to 

STEP is formerly defined as an independent CAD interoperability format. 

different 
proprietary 

CAD formats 
STEP 

ISO 10303  

 Conversion to 
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sTEP diver sit y 

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

 Other items 
 Manufacturing Tolerances 
 Materials 
 Wired Harness 
 Electric 
 ... 

 

a ± x  

α ± d 

a ± x  

b ± y 

± z  

STEP 
ISO 10303  

STEP-format have to meet  
all business requirements of 3D design. 
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STEP Ar chiving Lif ecycl e 

Archiving of a single STEP/XML-files is still standard archiving 
 

 STEP-file is used 
on daily base 

 Evidential Value 
is ensured at any time 

 Reuse is possible 
at any time 

Early Archiving 

 Conversion to STEP and 
validation of conversion  
is done. STEP-file and  
validation report  
is archived 

CAD 

STEP 

Lifetime of the document 
 Define STEP-file as Original 
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Compl exit y 

Screen Shot: Kisters AG 
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PDM Cont ext  
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PDM Environment  
CAD 

Application 
Geometry 
(e.g.CATIA) 

CAD 
Application 

Electric 
(e.g. ProE) 

PDM 
Application 

(e.g. 
Windchill) 

A 

A A 

P P P P 

Product Data Management (PDM) 3D Design Area 

PDM 
Database 

FILE ? 
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Dynamic St r uct ur es @Ar chive (1) 
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P3 

P2 

P4 

PDM Sandbox (1) 

P1 
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Dynamic St r uct ur es @Ar chive (2) 
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 Information about the relationship and 
how to stick the assemblies 

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

 Parts 

A 

P2 P4 P1 

A 

P3 

A 

PDM Sandbox (2) 
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Dynamic St r uct ur es @Ar chive (3) 
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A 

A A 

P2 

 Every node/ 
assembly in the product 
structure is a single STEP file 

 The product structure relationship and 
transformation matrix is documented in  
the STEP file 

 Separated part with geometry  
and other information 
in the single STEP file. 

P4 P1 P3 

Archive 
 These objects are archived as 

single STEP files.  

PDM Sandbox (3) 

 The relationships of the objects are 
reported to the archive application 
and stored as meta data  
in the archive database. 

MetaData 
@Archive 
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Dynamic St r uct ur es @Ar chive (4) 
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 Archived, means “sealed” with  the 
possibilities of an archive application Archive 

 
 
 
 
 

S1 S2 S3 S4 S5 S6 S7 

 Objects are archived as single files.  

PDM Sandbox (3a) 

Level of Evidence 
APP 

TS 

ER 

TC 

Immutability 

 

TR
IAL WO

RM 

Pr
ovi
der 



A 

A A 
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Dynamic St r uct ur es @Ar chive (5) 
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 Unlimited Hierarchy Levels 

 Different Versions (A) 

 Every Object with  
Date of Validity   

 A 

P2 P4 P1 P3 
 A  A  A •  A 

10.03.16 

•  A 
10.03.16 

•  A 
10.03.16 

PDM Sandbox (4) 

MetaData 
@Archive 

Archive 



An 

A An 

Ar c h iving  o f  Dig it a l  3D As s embl ies  
Updat e of  Dynamic St r uct ur es @Ar chive 
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• B 

 A  B 

P2 P4n P1 P3 
 A  A  A  B 

 In case of an update only the single 
assembly/part  
resp. STEP-file needs to be changed and 
archived 
 

 The archive system maintain and manage 
the update in the meta data of the archive. 

PDM Sandbox (5) 

Archive MetaData 
@Archive 
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Wor king wit h Document  incr ement s 
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i2 i1 i3 Link to i2 Link to i3 Link to i4 

 Single doc 
increment is stored 
as a standard 
document in  
the archive 
 

 Increment do have a 
link to next relation. 
These link is part of 
the content. 

 File format is needed 
which  is able to 
support links 

 Relations are read while 
ingest process and 
stored as meta data in 
the archive app. 
database. 

 Viewer is needed which is 
able to walk along the links 
to view complete content 

 Missing targets need to be 
handled 
(Dummies) 

Archive MetaData 
@Archive 

“Incremental” Documents 

Document 
i2 
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Managing St r uct ur es 
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Node 

Node Node 

Node Node Node Node 

Leaf Leaf Leaf Leaf Leaf 

Leaf 

Leaf 

Leaf 

Preservation of Structures  

Node 

Node Node 

Node Node Node Node 

STEP 
PART 

STEP 
PART 

STEP 
PART TXT 

PDF 

TXT 

PDF 

PDF 

 Any structure can be supported 
by links 

 Logical structure becomes 
immutable 
by archived files 

 Leafs can be any format 
 Just nodes need to support 

relationships 
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Archive 

STEP 

A 

A A 
 

  

P 

    

P P P 

 Use a file format which is able 
to work with relations – like STEP. 

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

 Maintain and manage the structure 
in the meta data of the archive 
for fast retrieval and update flexibility 
 

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

3D Archiving Main Topics 

Ar c hiving  o f  Dig it a l  3D As s embl ies  
Wr ap Up 

See NAS/EN 9300 = LOTAR 



  

Harness Definition Context Structure Installation DS 

+ + + 
3D Annotations 
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ImageMast er  3D @AIRBUS 

In Service 

 Since 2013 

A350 3D Electric Harness Installation Project 



Cloud Avialable 

Heavy Weight Archiving 
(Running archives with more   
  than 5 Billion Objects) 

SAP Archiving 

MS-SharePoint Archiving 

3D / Structure Archiving  

Storage Management 

Access Management  
incl. Audit Trail 

Retention Management 

Time Signature &  
Evidence Records 

Full-Text Support 

WebClient & Web Services 

ImageMaster  
Archive Backbone 

Ar c h iving  o f  Dig it a l  3D As s embl ies  
WITH ImageMast er ® 

E-Mail Archiving 

Based on latest Standards 
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Appl icat ion Exampl e (1) 
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Appl icat ion Exampl e (2) 
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Appl icat ion Exampl e (3) 
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Appl icat ion Exampl e (4) 
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POSSIBLE USE CASES 

Airplanes ... 

... and more 



Thank you. 

Uwe H. Hel ber  
Program Manager ECM 

+49 40-30600-5648 
Uwe.Helber@T-Systems.com 
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