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Overview
￮
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“ ￮ they [future generations] 
should be able to 
generate an emulator to 
run the original software 
that will display my 
document.

5

Jeff Rothenburg, Ensuring the Longevity of Digital Documents”, Scientific 
American, Vol. 272, Number 1, pp. 42-7. 1995. 



Users need the option to interact 
with objects in original software

Original content in original software 
(WordPerfect in Windows 95)

Original content in newer software 
(LibreOffice Writer in Windows Vista)



Research results are at risk of loss

Original content in original software 
(WordStar for DOS in Microsoft DOS)

[NB: equation predicting tree growth rates 
includes exponents documented using 
upper line of text]

Original content in newer software 
(LibreOffice Writer in Windows Vista)

[NB: equation layout and meaning changed]
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The Universal Virtual Computer (UVC)
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Dioscuri Modular Emulator Design
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Keeping Emulation Environments 
Portable (KEEP)
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# FILEFORMAT_ID FILEFORMAT_NAME APP_ID APP_NAME OS_ID OS_NAME PLATFORM_ID PLATFORM_NAME
1 FFT-1007 Extensible Markup Language APP-1000 FreeDOS Edit OPS-1000 FreeDOS HPF-1004 x86

2 FFT-1008 Plain text APP-1000 FreeDOS Edit OPS-1000 FreeDOS HPF-1004 x86

3 FFT-1009 JPEG File Interchange Format APP-1001 Blocek OPS-1000 FreeDOS HPF-1004 x86

4 FFT-1010 Windows Bitmap APP-1001 Blocek OPS-1000 FreeDOS HPF-1004 x86

5 FFT-1011 Graphics Interchange Format APP-1001 Blocek OPS-1000 FreeDOS HPF-1004 x86

6 FFT-1012 Tagged Image File Format APP-1001 Blocek OPS-1000 FreeDOS HPF-1004 x86

7 FFT-1013 Portable Network Graphics APP-1001 Blocek OPS-1000 FreeDOS HPF-1004 x86

8 FFT-1009 JPEG File Interchange Format APP-1002 Xzgv OPS-1001 Damn Small Linux HPF-1004 x86

9 FFT-1010 Windows Bitmap APP-1002 Xzgv OPS-1001 Damn Small Linux HPF-1004 x86

10 FFT-1011 Graphics Interchange Format APP-1002 Xzgv OPS-1001 Damn Small Linux HPF-1004 x86

11 FFT-1012 Tagged Image File Format APP-1002 Xzgv OPS-1001 Damn Small Linux HPF-1004 x86

12 FFT-1013 Portable Network Graphics APP-1002 Xzgv OPS-1001 Damn Small Linux HPF-1004 x86

13 FFT-1006 Portable Document Format APP-1003 Xpdf OPS-1001 Damn Small Linux HPF-1004 x86

14 FFT-1030 PDF/A APP-1003 Xpdf OPS-1001 Damn Small Linux HPF-1004 x86

15 FFT-1007 Extensible Markup Language APP-1004 Beaver OPS-1001 Damn Small Linux HPF-1004 x86

16 FFT-1008 Plain text APP-1004 Beaver OPS-1001 Damn Small Linux HPF-1004 x86

17 FFT-1014 Hypertext Markup Language APP-1005 Firefox OPS-1001 Damn Small Linux HPF-1004 x86

18 FFT-1016 Microsoft Word APP-1006 MS Office Viewer OPS-1001 Damn Small Linux HPF-1004 x86

19 FFT-1025 ZIP Format APP-1014 Info-zip OPS-1001 Damn Small Linux HPF-1004 x86

20 FFT-1022 XLS APP-1007 gnumeric OPS-1002 Puppy Linux HPF-1004 x86

21 FFT-1023 MPEG APP-1008 mPlayer OPS-1002 Puppy Linux HPF-1004 x86

22 FFT-1026 Audio/Video Interleaved Format APP-1008 mPlayer OPS-1002 Puppy Linux HPF-1004 x86

23 FFT-1009 JPEG File Interchange Format APP-1009 Viewnior OPS-1002 Puppy Linux HPF-1004 x86

24 FFT-1010 Windows Bitmap APP-1009 Viewnior OPS-1002 Puppy Linux HPF-1004 x86

25 FFT-1011 Graphics Interchange Format APP-1009 Viewnior OPS-1002 Puppy Linux HPF-1004 x86

26 FFT-1012 Tagged Image File Format APP-1009 Viewnior OPS-1002 Puppy Linux HPF-1004 x86

27 FFT-1013 Portable Network Graphics APP-1009 Viewnior OPS-1002 Puppy Linux HPF-1004 x86

28 FFT-1024 Scalable Vector Graphics APP-1013 Inklite OPS-1002 Puppy Linux HPF-1004 x86

29 FFT-1025 ZIP Format APP-1014 Info-zip OPS-1002 Puppy Linux HPF-1004 x86

30 FFT-1006 Portable Document Format APP-1015 ePDFView OPS-1002 Puppy Linux HPF-1004 x86

31 FFT-1030 PDF/A APP-1015 ePDFView OPS-1002 Puppy Linux HPF-1004 x86

32 FFT-1007 Extensible Markup Language APP-1000 FreeDOS Edit OPS-1003 FreeDOS HPF-1004 x86

33 FFT-1008 Plain text APP-1000 FreeDOS Edit OPS-1003 FreeDOS HPF-1004 x86

34 FFT-1009 JPEG File Interchange Format APP-1001 Blocek OPS-1003 FreeDOS HPF-1004 x86

35 FFT-1010 Windows Bitmap APP-1001 Blocek OPS-1003 FreeDOS HPF-1004 x86

36 FFT-1011 Graphics Interchange Format APP-1001 Blocek OPS-1003 FreeDOS HPF-1004 x86

37 FFT-1012 Tagged Image File Format APP-1001 Blocek OPS-1003 FreeDOS HPF-1004 x86

38 FFT-1013 Portable Network Graphics APP-1001 Blocek OPS-1003 FreeDOS HPF-1004 x86

39 FFT-1025 ZIP Format APP-1010 FreeDOS ZIP OPS-1003 FreeDOS HPF-1004 x86

40 FFT-1018 ARJ archive data APP-1011 Open-source ARJ OPS-1003 FreeDOS HPF-1004 x86

41 FFT-1019 LHarc 1.x/ARX archive data [lh0] APP-1012 LHarc OPS-1003 FreeDOS HPF-1004 x86

View-Paths 
publicly 
available in the 
KEEP 
Framework



Keep limitations
￮

￮

￮
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bwFLA Emulation as 
a Service (EaaS)
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What is 
Emulation-as-

a-Service?

http://presemu02.library.yale.internal/admin


Simplifies access to 
various emulators
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EaaS



Enables 
management of 
persistent, citable 
emulation 
environments
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Derivatives enable 
storage savings
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Project Goal
Deploy and scale infrastructure and 

services for software emulation, 
including distributed management, 
sharing, documentation/discovery, 

and access.
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EaaSI - Updated UI Wireframe 21



Distributed Mgmt
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Sharing

￮
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Documentation/
Discovery
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￮

￮
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Documentation/
Discovery
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 Adobe Photoshop bitmap (*.psd), AutoCAD (*.dxf), CALS bitmap (*.cal), 
CompuServe bitmap (*.gif), Corel PHOTO-PAINT Image (*.cpt), Corel 
Presentations (*.shw, *.wpg), Corel Presentations Master (*.mst), CorelDRAW File 
(*.cdr, *.pat), CorelDRAW Template (*.cdt), Encapsulated Postscript (*.eps), 
Enhanced Windows Metafile (*.emf), Freelance Graphics (*.pre), GEM Paint 
bitmap (*.img), Harvard Graphics (*.prs, *.ch3, *.sh3, *.sy3, *.tp3), Hewlett-Packard 
Graphics Language (*.hpg, *.plt), JPEG bitmap (*.jpg, *.jpeg), Kodak Photo CD 
(*.pcd), Lotus PIC (*.pic), MS PowerPoint (*.ppt), MacPaint bitmap (*.mac), 
Macintosh PICT (*.pct), Micrografx Designer (*.drw), PC Paintbrush bitmap 
(*.pcx), Portable Network Graphics (*.png), Scalable Vector Graphics (*.SVG), 
Scitex CT bitmap (*.sct), TIFF bitmap (*.tif), Truevision Targa bitmap (*.tga), 
Windows Metafile (*.wmf), Windows bitmap (*.bmp), WordPerfect Document 
(*.wpd)

Corel Presentations 
11 “Open” file 
operation formats:



Access

￮

￮

￮

￮
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Access

￮

￮

￮

￮
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The Universal 
Virtual Interactor 

(UVI)



UVI



￮ Universal
￮

￮ Virtual
￮

￮ Interactor
￮
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UVI Overview
￮

￮

￮

￮

￮
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Identification
￮

￮ 🡪

￮

￮

￮
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Documentation/
Discovery
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 Adobe Photoshop bitmap (*.psd), AutoCAD (*.dxf), CALS bitmap (*.cal), 
CompuServe bitmap (*.gif), Corel PHOTO-PAINT Image (*.cpt), Corel 
Presentations (*.shw, *.wpg), Corel Presentations Master (*.mst), CorelDRAW File 
(*.cdr, *.pat), CorelDRAW Template (*.cdt), Encapsulated Postscript (*.eps), 
Enhanced Windows Metafile (*.emf), Freelance Graphics (*.pre), GEM Paint 
bitmap (*.img), Harvard Graphics (*.prs, *.ch3, *.sh3, *.sy3, *.tp3), Hewlett-Packard 
Graphics Language (*.hpg, *.plt), JPEG bitmap (*.jpg, *.jpeg), Kodak Photo CD 
(*.pcd), Lotus PIC (*.pic), MS PowerPoint (*.ppt), MacPaint bitmap (*.mac), 
Macintosh PICT (*.pct), Micrografx Designer (*.drw), PC Paintbrush bitmap 
(*.pcx), Portable Network Graphics (*.png), Scalable Vector Graphics (*.SVG), 
Scitex CT bitmap (*.sct), TIFF bitmap (*.tif), Truevision Targa bitmap (*.tga), 
Windows Metafile (*.wmf), Windows bitmap (*.bmp), WordPerfect Document 
(*.wpd)

Corel Presentations 
11 “Open” file 
operation formats:



Documentation/
Discovery
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  More data 
enables more 
accurate 
matching
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Object Preparation

￮
￮

￮
￮

￮

35



Auto-opening after 
system boot

￮
￮

￮

￮
￮

￮ 🡪
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Future 
developments

￮

￮
￮
￮

￮
￮
￮
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Our Team
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“ Fair use applies to institutions 
making software available on a 
cooperative basis to broaden 
research opportunities, 
including off-premises access 
using technology such as 
Emulation as a Service…

– ARL Code of Best Practices in Fair Use for 
Software Preservation
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A Very Special Thanks to 
our Funders...



Thank
 you

https://www.softwarepreservationnetwork.org/
eaasi/ 

https://www.softwarepreservationnetwork.org/eaasi/
https://www.softwarepreservationnetwork.org/eaasi/

