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1.  Genesis 
- iMAL’s collection 
- Exhibition “Welcome To The Future!” (2015) 



iMAL’s collection 
Around 300 born-digital artworks from the 90’s, from EU, Asia and US, mainly published on floppies 
and cd-roms. 



A precious heritage of artistic experimentations from the new era of 
multimedia, interactivity, electronic publishing and digital network 



A huge variety of contents and topics of the emerging digital world:  
Visions, Utopias & Politics, New Art forms, Digital Aesthetics, Cyber & Pop Cultures,… 
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A very huge variety of contents and topics:  
… Documenting Contemporary Art, New Art Forms, Interactivity and Digital Aesthetics. 



A cultural heritage no longer accessible 
Due to the fast evolution of the technologies, native computers and software became obsolete 
over a decade (or less). 



Exhibition “Welcome to the future!”, 2015 
Curated by Yves Bernard (iMAL) and Dirk Paesmans (jodi.org),  
in collaboration with Emmanuel Lorrain (PACKED). 



Early pioneering works in new media and digital arts, conveying many 
visions and utopias around the upcoming digital world 



Early pioneering works in new media and digital arts, conveying many 
visions and utopias around the upcoming digital world 



A temporary approach to give access to this heritage to the public 
A selection of 100 cd-roms and floppies (including some rare items), presented with their original 
packagings. 



A temporary approach to give access to this heritage to the public 
Collecting vintage computers (40 Mac & PCs). 
Contacting authors, producers, developers and publishers. 
 



An encouraging success and a young audience very much interested  
to discover the roots of digital culture 



An emergency operation before it's too late 
Raising awareness on preserving this born-digital culture heritage. 



Conclusions 

The exhibition raised fundamental problematics: 
 

•  the floppies and cd-roms are short life and fragile carriers 
•  hardware will gradually stop working and become rare 
•   software (OS and apps) is as prone to obsolescence than hardware  
•   an exhibition is a temporary event for a local audience 
•  Long-term solutions are needed for permanent public access to born-digital cultural 

heritage 
  
Necessity of methods and tools: 
 

•  in order to preserve – on a long term basis - the digital artworks, independently from 
their original carriers  

•  in order to make them accessible for a large public, today but also in the distant future 
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The project : 2014-2016 (POC phase) 
 
-  Experimentation with emulation and bwFLA/EaaS 
-  First “future library” prototype during WTTF! (2015) 
-  First tests of online publishing 



bw-fla.uni-freiburg.de/ 

Experimentation with emulation and bwFLA/EaaS 
 



Experimentation with emulation and bwFLA/EaaS 
 



First “future library” prototype during WTTF! (2015) 
offline library with local EaaS server and public access client stations 
 



First tests of online publishing 
using cloud servers from University of Freiburg 
 

imal.org/ 



Conclusions of the first phase (2014-2016) 

Emulators are complex softwares : 

•  Need of OS images (eg Win3.1, MacOS 7.6) and system files 
 

•  Need of applications images (eg cd-rom disk images) 
 

•  Need complex configuration files 
 

•  Need Expert knowledge of original OS and applications 

•  Definitevely Not for end user ! 

•  Definitively not enough for Preservation Professionals and their collections ! 

 
 



Conclusions of the first phase (2014-2016) 

New generation of CMS: 

•  We need elaborated environments for managing large collections of digital objects, their 
execution environments and emulation configurations 
 

•  And for managing their publishing according to types of public access. 

New Resources: 

•  People : experts in vintage apps and OS, developers, designers, archivists,… 
 

•  Client computers and powerful servers for offline library 
 

•  Cloud resources for online publishing 
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The project: 2017-2019 
 
-  a two-year project supported by Innoviris, the Brussels 

Institute for Research and Innovation 
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The project: 2017-2019 
 
-  A collaboration between 

iMAL.org and Packed.be (Brussels)  
 

 
 
200k€, 2 FTE 
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The project: 2017-2019 
A partnership with 2 leading institutions: 
•  The bwFLA team of the University of Freiburg, one of 

the leading R&D center in the development of 
emulation environments 

•  Rhizome (New-York), a born-digital art & culture 
organisation dedicated to its preservation. 

 
 
 

 
 
200k€, 2 FTE 
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The project : 2017-2019 
 
-  Development of a capture workflow respecting long-

term preservation standards. 

-  Development of a prototype CMS with emulation in 
its core design: the digital artefact CMS or daCMS 
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The project : 2017-2019 
 
-  Preservation of software-based artworks starting with 

iMAL collection of cd-rom and floppy artworks 
 
-  Public Access through an offline library at iMAL and 

an online collection. 



For born-digital heritage, there are just a few efforts for providing public access. 
Internet Archive is a rare example with a large collection of digital artefacts such as 
websites, software applications, and games. 

https://archive.org 



For born-digital heritage, there are just a few efforts for providing public access. 
Net Art Anthology by Rhizome.org is another one. 

anthology.rhizome.org/ 



Preservation and access to software-based artworks: our strategy 
Due to the lack of ready made solutions, a specific approach is necessary. 

Preservation: 
 

•  maintain some original hardware by collecting and repairing old machines in order  
to test and compare emulated version with the original software 

•  get rid of the original data carriers by capturing Disk Images via appropriated  
and secured protocols in order to preserve the integrity of the data 

•  store and preserve the captured Disk images on a safe repository, document and 
describe the original, create and preserve technical metadata. 
 

•  management: create a digital artefact Collection Management System (daCMS) to 
manage and document large collections of digital objects with their execution 
environment and emulation configurations 
 

•  respect standards, methodologies and best practices of the archival community to 
foster long-term compatibility 

 
 



Preservation and access to software-based artworks: our strategy 
Due to the lack of ready made solutions, a specific approach is necessary: 

Access to the public: 

•  emulation-based: to simulate through software obsolete hardware and software platforms 
allowing to replay the original creations. 

 
•  daCMS with publishing management: for offline and online platforms to provide public 

access. 
User friendly interfaces designed for various audiences to consult and experience the 
born-digital creations. 

•  USB bootable stick: for one-off demos and exhibition setup 
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Steps of R&D 
•  Design of a workflow 
•  Capture Data Carriers and ingest of the Disk Images 
•  Characterization & preservation on a digital repository 

with Archivematica 
•  Design of a daCMS with emulation built-in as part  

of its core design 
•  Design of front-end platforms 



OAIS 
Open Archival Information System: a conceptual framework for an archival system dedicated to 
preserving and maintaining access to digital information over the long term. 



Design of a workflow 



Capture Data Carriers and ingest of the Disk Images 



Capture Data Carriers and ingest of the Disk Images 
Preparation of the data carriers  



Capture Data Carriers and ingest of the Disk Images 
Organisation of the collection: alphabetical order plus identification numbers.  



Capture Data Carriers and ingest of the Disk Images 
Organisation of the collection: alphabetical order plus identification numbers.  



Capture Data Carriers and ingest of the Disk Images 
Ingestion with BitCurator & GuyMager. Basic descriptive metadata in Excel. 



Capture Data Carriers and ingest of the Disk Images 
Identifying partially unreadable or damaged carriers to be treated more carefully in a second time 



Characterization & preservation on a digital repository with Archivematica 



Characterization & preservation on a digital repository with Archivematica 
Archivematica execute microservices such checksums, anti-viruses, file format identification, 
enclosing metadata (Premis, Mets) and deliver a "secure" archive of the media. 



Design of a daCMS with emulation built-in as part of its core design 
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Design of a daCMS with emulation built-in as part of its core design 



Design of a description model and ontology 
With PACKED expertise, we design a description model matching best practices 



Design of a description model based on FRBR principles 
With PACKED expertise, we design a description model matching best practices 



Design of a description model based on FRBR principles 
Our conceptual daCMS model matches Collective Access CMS implementation 

locations 



bwFla EMiL as back-end application 
Design, generate, test runnable Object Environments of Digital Artefacts using emulation. 
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Design of a daCMS with emulation built-in as part of its core design 



Design of front-end platforms 

Object environment 



Design of front-end platforms: offline and online 
Design scalable presentations targeted for neophyte or expert users 



Design of front-end platforms: offline and online 
Discovery mode: curated visits  
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Design of front-end platforms: offline and online 
Browse by collections 



Design of front-end platforms: offline and online 
Browse by artworks 



Design of front-end platforms: offline and online 
Presentation, emulation and description of a work 
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Design of front-end platforms: offline and online 
Presentation, emulation and description of a work 



Design of front-end platforms: offline and online 
Advanced search 



USB stick 
Bootable on x86 PC packaged in old computer case with vintage peripherals (CRT, mouse, 
keyboard) 

 My Boyfriend Came Back From The War, Olia Lialina (1996)  
Mockup vintage PC as exhibited at HeK, Basle (2016) 

(using NUC Intel miniPC and EMiL/bwFLA) 
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Thank you! 
 
iMAL www.imal.org  - resurrectionlab@imal.org  
PACKED www.packed.be 
 
More info on http://imal.org/en/project/resurrectionlab 


