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What is emulation? 
In a nutshell… 
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Emulation 

Emulator 

Digital object 
document, game, web site, utilities, etc. 

MS DOS 5.0 with Word Perfect 5.1 
BIOS, OS, applications 

iPad Air 
ARM A7 1.3 Ghz CPU, 1 GB RAM, 64 GB storage 

CPU 
16 bit Intel 

Architecture 

Memory 
1 MB RAM 

I/O bus 
PCI, ISA, COM 

I/O devices I/O devices I/O device 
mouse, 

keyboard, 
graphics 
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= mimics the original hardware and/or 
software of a computing system. 

 
Pros: 
• Authentic ‘look and feel’ 
• Applicable to any type of object 
 
Cons: 
• Requires accurate emulator 
• Requires original software 
• Requires understanding of the way 

old computer system and software 
works 

• Copyrights and patents on original 
software and hardware 
 

Emulation 

Emulator 

Digital object 

Original software 

Current computer 
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• The concept of emulation dates back to 1941 (to emulate Enigma 
codes from the Germans by the British) 

• Early 90s emulation in context of digital preservation first 
appeared 
 

• Virtualization = emulation on the same computer architecture 
• Nowadays widely used at server-side computing 

 
• Examples of emulation: 

• Video game console emulators, such as NES, arcade machines 
• Non-HP printers emulating well-known HP-printers 
• DOSbox emulating the MS DOS interface 
• Smartphone/TV/tablet emulators are used to develop and test 

apps 
• XBOX 360 emulating XBOX (1st gen) 

 
 

Emulation in practice 

Ref: 
http://kaluszka.com/vt/emulation/history.html 
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= Convert one file format into another. 
 
 
 
 
 
 
 
Pros: 
• Easily applicable to text and pictures 
• Converted files can be accessed using current software 
 
Cons: 
• Chance of loosing important information each conversion 
• Not applicable to all kinds of data (e.g. software) 

Migration over time 

Alternative: file format migration 
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Digitale Duurzaamheid 

7 

Why emulation? 
A viable strategy for permanent access 
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KB’s vision: 
 

“We offer everyone 
everywhere access to 
everything published in and 
about the Netherlands.” 

KB’s policy plan 2009-2013 
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What we preserve: 
• 6M books, magazines, newspapers 
• 1000+ Medieval manuscripts 
• 18M Scientific journals 
• 450K Parliamentary notes 
• 1000+ Websites 
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KB data collection: 1 PB in 2018 

1,5 million  

CD-ROM’s 

Eiffel Tower 

324m 

1800m 

828m 

Burj Khalifa 
Dubai 

443m 

Empire State 
Building 
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Collection characteristics 
• Increase of volume 
• Increase of complexity of unstructured data 
• Increase of software dependency 

• for analyses 
• for presentation 
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http://en.wikipedia.org 

WorldWideWeb browser - 1991 
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Emulation for digital preservation 

Google Chrome - 2014 

http://www.chromeexperiments.com/
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Functional changes… 
Dynamic web sites (HTML, 

XHTML, CSS, XML, XSLT, 
SSL , Javascript, AJAX, .NET) 

Personalised content (RSS, RDF, 
ATOM) 

Many plugins (Flash, PDF, 
ActiveX, Silverlight, 
3Dmodelling, video/audio 
codecs, etc.) 

SaaS (Software as a Service) 

 
 

 

• Static web sites (HTML) 
• News groups 
• Offline working (history 

& caching 
• Bookmarking 
• Little plugins 
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Software & hardware stack 

Hardware 

Operating system 

Drivers & plug-ins 

Web browser 

Web site 
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Software & hardware stack 

Emulator 

Operating system 

Drivers & plug-ins 

Web browser 

Web site 
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migration  
or 

emulation 

emulation 
or 

migration 
emulation 

migration 

Migration vs emulation 
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migration  
or 

emulation 

emulation 
or 

migration 
emulation 

migration 

Migration vs emulation (2) 
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migration  
or 

emulation 

emulation 
or 

migration 
emulation 

migration 

Migration vs emulation (3): over time… 

exotic 

common 

Limited set Large set 

U
ni

qu
en

es
s 

of
 o

bj
ec

t 

Volume 

WP5.1 file 

WP5.1 file 



© 2014  Koninklijke Bibliotheek – National Library of the Netherlands 

Current state of affairs 
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KB’s take on emulation 

• Since 1999 : emulation tests (with Jeff Rothenberg) 
• 2002 – 2004 : Universal Virtual Computer (with IBM) 
• 2005 – 2007: Dioscuri project (with Nationaal Archief) 
• 2008 – 2010: emulation in PLANETS project 
• 2009 – 2012: KEEP project on emulation 

•  
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Emulation Expert Meeting - 2006 

• Milestone for Digital Preservation: 
– Brought together emulation experts in 1 room 
– Acknoledged the need for emulation strategies 

for long-term preservation 
– Set the scene by defining a technical roadmap 

for the years to come… 

More about the EEM 2006, available at: 

http://www.kb.nl/hrd/dd/dd_projecten/projecten_e
mulatie-eemstatement-en.html  

http://www.kb.nl/hrd/dd/dd_projecten/projecten_emulatie-eemstatement-en.html
http://www.kb.nl/hrd/dd/dd_projecten/projecten_emulatie-eemstatement-en.html
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Where are we in 2014… 

Nr Roadmap step Achievement 

1 Create and demonstrate example emulators. Done! Dioscuri and the like 

2 Develop fidelity criteria. Partly done in PLANETS 

3 Develop validation test suites. Done! PLANETS, KEEP & 
SCAPE 

4 R&D device-independent input/output mechanisms. Partly done in KEEP 

5 Develop methods for capturing and preserving 
contextual information. 

Partly done by Freiburg, 
PLANETS project 

6 Develop methods for describing, managing, and 
automatically interpreting information about the 
versions and configurations of software and 
hardware needed to render digital artifacts under 
emulation. 
 

Done! In KEEP & University 
of Freiburg. Should be 
enhanced. 

7 Define and develop a long-lived emulation 
environment (EVM) 

Partly done in KEEP project & 
IBM’s UVC. 

8 Develop network-based services for providing remote 
access. 

Done! EF & GRATE 
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GRATE / bwFLA  
Emulation as a Service 

Developed by the University of Freiburg (2005-2014) 
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Key features: 
• Emulation as a Service (no software installation) 
• Computing takes place remotely 
• Manages emulation tools 
• Automated setup of emulation processes 
• Can be integrated with existing archiving solutions 
 
 

What is the GRATE / bwFLA solution? 
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https://demo.bw-fla.uni-freiburg.de/ 
(authentication required) 

https://demo.bw-fla.uni-freiburg.de/
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https://demo.bw-fla.uni-freiburg.de/ 
(authentication required) 

https://demo.bw-fla.uni-freiburg.de/
https://demo.bw-fla.uni-freiburg.de/
https://demo.bw-fla.uni-freiburg.de/
https://demo.bw-fla.uni-freiburg.de/
https://demo.bw-fla.uni-freiburg.de/
https://demo.bw-fla.uni-freiburg.de/
https://demo.bw-fla.uni-freiburg.de/
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http://bw-fla.uni-freiburg.de 
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Emulation Framework 
Developed by the KEEP project (2009-2012) 
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6 platforms 
x86, C64, Amiga, BBC Micro,  
Amstrad, Thomson T07 

7 emulators 
Dioscuri, Qemu, VICE, UAE, 
BeebEm, JavaCPC, Thomson 

25 file formats 
e.g. PDF, TXT, XML, JPG, TIFF, PNG, BMP, Quark, ARJ, EXE,    

disk/tape images 

What is the Emulation Framework? 
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Key features: 
• Manages emulators 
• Decision support for selecting the best emulator 
• Partly automated setup of emulation processes 
• User guidance when operating old computer 

environments 
• Can be integrated with existing archiving solutions 
• Includes a software and emulator archive web service 
• Open source (Apache 2.0 license) 
 
 

What is the Emulation Framework? 
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Emulation Framework 

Determine 
environment 

Render 
object 

Identify 
object 

C
heck available 
environm

ents Configure 
software 

Configure 
emulator 

Emulation Framework workflow 
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Software 
Archive service 

Emulator 
Archive service 

Emulator and Software Archives 
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http://emuframework.sf.net 

The EF is free and open source (Apache 2.0 license). 
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Why isn’t emulation 
used in preservation? 
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Various reasons: 

• GLAMs aim for low-hanging fruit: mass digitization! 
• We just don’t know the size of the problem: 

• unknown number of obscure files and 
applications reside on ancient media carriers 

• the old generation forgot… 
• the new generation doesn’t know there was a 

pre-internet computer period… 
• Technological quicksand after all! 

• Copyright & patents infringement 
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But the longer 
we wait… 
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Does it have a touch screen? 
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My colors are gone!? 
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Emulation to the rescue! 

1 
Analyse your digital collection for rare 
formats, software & old media. 

2 Define the value of it. 

Get valuable data from old media carriers & 
start collecting software for it. 3 

4 Invest in an emulation service or tool. Do not 
re-invent the wheel but use existing solutions. 
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European Projects: The role of the KB 
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www.kb.nl Contact: 
 
Jeffrey DOT vanderhoeven AT kb DOT nl 
 
 

Thank you! 
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