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Preservation Challenges

0O Digital objects require
software / hardware
environments to be accessed

O Environments change over
time and results in obsolete
digital material

O Main strategy: Migration

= Several risks to rely on it
completely
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Alternate Approach: Emulation

a EmU|at|On — NO Changes on the ObJeCt, Several “housand applications £ data formsts /
but recreation of original environment

= Emulators are around for quite a while, \ Some hundred operating systemes /

supplemented by virtualization A
"Rather few" different
= Can operate on different layers of \ hardware architectures /
software/hardware stack
0 Bridging widening gap of the Application

computers from past to future

O Emulators are software too — to
prevent emulators becoming obsolete, Operating System
several strategies exist:

= Emulator migration
= Stacked emulation
= Virtual machine + modular emulation QEM.J, Dioscuri, ...
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Dioscuri: The Long term Preservation Tool

a Hardware emulation

Q Dioscuri X86 emulator
recreating an 286, 386 PC cnusor ear weaia conmigure et

Start process (power oh)

of the early 90th DIOSCURI

[@ Dioscuri - modular emulator for digital preservato

0 A it
u Du rab I e- USI ng Java Ql_tjlluauun oL LU’ ha-dware emulator for digital
g c preservation and access. Its design maximizes durability and
Vlrtual MaCh|ne flexibility, Because Dioscuri is written i Java it is possible o

run it on almost any computer platform now ard in the flture,

» Flexible: using modular

Due toits modulzr structure, each ha-dware component is

represented as a software module, By configuring all mocules
approaCh for the way vou like it any virtLal computer can be created!
Components SUCh as Dioscun takes its name from the Greek myth of the twins flexible
. Castor and Pollux: one of them is mortal while the
hal"d dlSk, ﬂOppy, VGA, other becomes immortal. Symbolically this reprasents the

idea behind emulation and long-term preservation:

CPU, RAM put together giving mortal digital objects their immaortal equals. transparent
form the maCh|ne Click ermulator -> start to bagin the axperiznce!

1 Diascuri iz developad by the Mational Library of the Metherlands and the Mationaal Bichief of the Metherlands, Copyright @ 2007,
= Running DOS and
Windows 3.0 eI
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Requirements

digital

0 Independently of migration or emulation — digital et
object is to be handled somehow

» (Re)creation of a certain hardware + software
environment for access / execution. For example:

Text document requires text processing tool for it
interpretation and displaying. -
» Text processing software is dependent on certain
operation system

= QOperating system was programmed for a certain

~ KAl
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operating

range of hardware architectures system
a Environment’s age depends on preservation &
strategy
O Emulation not working just on its own — additional
software and documentation (metadata) is required e
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View Path — Pathway from Object to Environment

0 Reference environment — specifically defined software
hardware combination for access

0 Formalization needed — view path as the requirements to be
followed to actually access / display the object of interest

N2h Jok ok ] ok e

dccuments digital ohject appropriate emulation of he appropliate emulator for the
viewer aperating system req. architecture operating system hardware req. by
aLd'D stachad cmualatian the O3
j G
executeable appropliate
agplications operating systam
D i
e
agplication erilalun o Lhe

for home computer  hardware rec. by

(e g, game) the 05 r
O @ nets




View Path Metrics

0 Often more than one view @
path exists
= Depending on object more G @
than one renderer available D D D
= Results may differ icrosoft irosoft OpenOifiice
(SlgnIfICanﬂy)} Wiare 2.0 Word 97 1.0
= Simpler or less expensive QG @@ &
view path — — —
0 Introduce metrics for decision Ej U U
. Windows 3.1 ‘Windowes 95 Windovws XF Linuz ELF
maki ng Wernel 2.6

0 Offer users options to choose @ Q G@ @

0 Use users experience,
feedback to improve results : H

Genelic 56 Zeneric X586 PPC

fOI’ Sl mllar ObJeCtS 2.0, 486 e.g. 1586 architecturs
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Software Archive

O Each step in view path
might add software
requirements:

= Applications
» Operating systems
= Helper tools (utilities)
= Hardware drivers
Format and tools
registries
O Additional metadata

such as handbooks,
tutorials, license keys

Q

hardware drivers
drivers for virtual
network adaptors
audio,
graphics iYGA)
SCEl

ohjects
office programs

garmes

reference

environment

applikaticnen for rende-
ring, execution of digital

image viewers, IDEs

audio, vileo player, DEs

fonts
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0% components

codecs (audio video)
TiZPIP stack for
DOS WEW, Winds
Directs,

software
archive

compiler .

helper tools within the
host emaronment
de/compressors
iso-, disk, floppy
image creators
converters for

operating systems
WMEIEMDRFree DOS
Windows 3.0 . Yista
ESD and derivates
Linux distributions ...
Solaris ...
DE2, BeDS

emulators and
virtualisation tools
Witware (Flayeifis)
YitualBox
Witual PC:, Sener
Bochs, QEML
Dioscuri

containers



Reference Environment

O Emulation might require quite some steps until object is
actually accessible

» Average archive user is often not trained computer professional

» Lots of problems to setup emulation environment on average
machines

= Many software components needed are proprietary
0 Offer pre-created environments over a network
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GRATE — Demonstrator for Web Access

O Global Remote Access To
Emulation (services)

= Java application executable
in average browsers with
JRE 1.5

= Access to different emulation
environments such as:
Dioscuri, MESS, QEMU, ...
for Windows 3.11, Windows
98, C64, Atari,

= Up- and download of objects

= PRONOM integration —
detection of object type and
view path suggestion

£) GRATE - Mozilla Firefox -2

Datei Bearbeiten Ansicht Chronik Leseze

ichen Extras Hilfe

= ~ ;
- ‘\__@_47' i H http:/fremot e.emulation test/~ra

|| GRATE - Remote Access to E L] GRATE

Desktop

ndy/Cindex php :' = Q'
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GRATE - Global Remote Access

To Emulation-Services

About

ROM Authors ﬁ Advance

select application

(Qemu =

select 0OS / game

;Win dows 08 - Document Viewer -

d ROM Info

Operdling Sy slemn

Windows 98 - Document Viewer

Irmage with pre-installed wordprocessing software

radme_first >>> examine a

<
Connection established with Applet Guard1 - received: PINGS4820486

alocal file <<< |

C) 2007 Randolph Welte

..nets



Questions!?

O Dirk von Suchodoletz (GRATE, view paths, etc.)
» dsuchod@uni-freiburg.de

O Jeffrey van der Hoeven (Dioscuri, view paths, etc.)
» jeffrey.vanderhoeven@kb.nl

S Indiana Jones and the Fate of Atlantis (German/DOS/Floppy) <! i% DOSBox 0.65, Cpu Cycles; 4770, Frameskip 0, Program: DOOM Em
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