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Random data sets from 92 public repositories (1,95 TB / 3.5 Mio. files):
• At least 140 different file formats (lower boundary)
• 4 to 39 different file formats per dataset. E.g. humanities use an avg. of 10,2 formats / data set. 

Are research data sets FAIR in the long run?  Wehrle & Rechert, iDCC 2018



Rendering a Digital Artefact



Huge number of 
different dig. object 
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Objects fixed. Archived 
objects do not change 

over time.
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Emulation as a Service

• Store and maintain contents of all 
three layers separately

• Combine theses three layers to a 
executable environment “on-demand”

Ø Supply the right emulator version and 
preconfigures common settings

Ø Enable access to emulators over the 
web via browser interface

Ø Smooth creation of new emulated 
computing environments



Emulation as a Service

• In development by the bwFLA team at 

the University of Freiburg since 2011

• Since 2016 EMiL – Reading Room 

Solution (German Nat. Library)

• Since 2017 OpenSLX GmbH provides 

commercial support



http://archive.rhizome.org/anthology/heritage-gold.htmlhttp://archive.rhizome.org/theresa-duncan-cdroms

EaaS in Production

http://archive.rhizome.org/anthology/heritage-gold.html
http://archive.rhizome.org/theresa-duncan-cdroms


Emulation is becoming EaaSIer

• Improve usability
• new UI developed by UX experts
• Multi tenancy 
• Streamlined deployment and operation

• Distributed Emulation Service
• Working together - share work & expertise

• Discovery and Description
• Access 



EaaSI a Distributed Emulation Service

Share Work & Expertise
• Share software resources and 

emulation environments in the 
network
• OAI-PMH to distribute metadata
• Containerized emulators

• Thousands of pre-configured 
software environments and 
software resources provided by Yale 
University Library
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Our Node 
Hosts
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Discovery & Description

• Defining profile for description of 
software and computer environments
• Comprehensive, open, machine-

readable documentation
• Incorporating services developed by 

Wikidata for Digital Preservation 



Access

• Emulated CD-ROM environment sharing
service
• Virtual Reading Rooms Service
• Scientific Open Source Software Portal
• API to automatically render objects in 

original software via emulation



Introducing CiTAR
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Preserving Containers



Emulating Servers – Emulating a Network



EaaS
Virtual Private 

Emulated Network

…

Emulated Client

Ethernet Switch
Internet Gateway

SLIRP / NAT
(optional)

EaaS Proxy

external 
connections

Native Client

Server 1 Server n

• Emulate cable, copper and 
Ethernet components

• Orchestration & Lifecycle

• Isolation & Security

• Access models
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Connect an emulated client to the
network
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./eaas-proxy.exe http://hdl.handle.net/11270/... 1433

Example:

Connect an emulated MS SQL instance
with a local MS Excel client.

http://hdl.handle.net/11270/
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Digital Dark Ages? No! But Dark Clouds Ahead 



New Type of Objects
New Type of Obsolescence
New Preservation Methods
• Software-objects became “blurry”, 

boundaries are difficult to define

• Difficult to inspect, to capture and to 
store

• Complex on-demand relationships

https://gcemetery.co/

https://gcemetery.co/


Thank you!

• klaus@openslx.com (@kurau5u)

• http://www.softwarepreservationnetwork.org/eaasi

• http://citar.eaas.uni-freiburg.de
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