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An Emulator for my Old System Today and Tomorrow ?

Thoughts and guidelines about digital preservation
by/of emulators

PONSARD Christophe
FOSDEM 24February 67 (online)




Computer
Contextc NAM-IP Computer Museum Muspeum

ALocated in Namur/Belgiumo n Q T NRY . ANAM-IP

(worth a visit next FOSDEM when we are back at ULB !) www.nantip.be

AMissions:

APreservation: safeguarding digital heritage, focus on local pioneers
AAcquisition of artefacts, enriching collections

AExhibition: for all, specific animation, permanent/temporary
AResearch: about machines, software, communities
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http://www.nam-ip.be/

Preservation Constraints

AMachine in preservation mode

A Difficult to be powered up
e.g.iInDATADAI rare Belgian computer [1978] (= our use case)

A How to keep machine expertise ?
A How to transfer programs ?
A How to show running software experience about that machine

C benefit of using an emulator, e.

ASome questions triggered:

A Where to look for emulators _ _
(MAME/MESS, specific developmgat/ascriptports...) ?

A What are interesting usage scenarios ?
A How to select one for some usage context ?

A AS emUIathS are thems_elves part of history: How to make sure/contribute o
sustainability of those nice piece of software on the long run ?

C_Move from physical to digital preservation




Disclaimer / Focus

Not claiming to be expert, still discovering that area

naring some thoughts about:

Past : digital legaaywhat do we want to preserve ?

Present : what are the current strategies, what we can use ?

~uture : how to make sure we keep that heritage for next generations ?

o o To )

Focus on emulators for retroomputing
Not looking at legal issues

Certainly partial biaisedview C feedback welcome




Outlook

AA step backward: digital preservation techniques
AWhat is interesting for retrcomputing ?

AA wider look at emulators
AA little analysis based on a timeline

AUse case and preservation tool chain

AlLong term preservation strategies for emulators themselves

AOpen Discussion




Digital Preservation @ ,@e@
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ADigital object: large scope
A texts documents, emails, images, movies, music, spreadsheets € often data dimension

A programs, games C more our focus
Aentire web domains, soci al me cidaadink dimension
AUsable:

A Reading document, running code
A Physical and logical threats: media not corrupted, format still supported

A As usable, more, usable ?
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A Authentic

A Same content fOI’ sure: semantic preservatlon ] _ ]
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Some Digital Preservation Strategies

o

C do they work for retrecomputing ?

Standardisation

Total preservation

Encapsulation

Extraction

Migration/media

Migration/backward
compatibility
(interoperability)

Emulation

(Universal)
Virtual Machine

Standard are there for a lon Running on any IBM PC compatible
time

Keep everything in state Recap computer, change drive belt,
NEFNBaK Ff2LLk R

Container with useful meta Format information to decode imag

data, (links to) software Instructions how to run a program
Mining useful stuff Text without imagesjecompilation
Transfer to more From tape/floppy to HD/SSD/Cloud

stable/accessible media (wav/binary files)

Can read/run previous Open doc/check/save

version on current Run win32 application on win64
applications

Keep digital resource in MAME for games

original (logical) form MESS for old micreomputer
but emulate hardware DosBOXor DOS programs
Ensure independencert Historical UVM concept

host platform using simple Java T Javascriptarget
to implement VM

Few standard in retro time

| 2¢ t2y3 Aa al f2y3
Costs/expertise for old HW, old media
Restricted usage

Documentation, access
Not solving anything

Partial, fallback in degraded mode

Lost media specificities (or use disk image
Lifespan of new media ?

Only document can be saved in new forme
Possible loss, progressive degradation
Limited in time

Need to write/maintain emu.C see later
How to access dat& see migration
How perfect is the emulation

UVC targeting document not programs
(see later in presentation)



Emulationc Background / Reminders

ADefinition: HW or SW that enables one computer system (called the
host) to behave like another computer system (called the guest).
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ATechnical goalenables the host system to rumchangedsoftware or

use peripheral devices designed for the guest system - ‘
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AUsage scenarios/goal$iave a look at a timeline to discover them !
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Emulator Timeline (main milestones)

2021
Mac Rosetta Mac
1996 PPC Intel Rosetta |l
1995 EMU p , Intel C ARN
1975 T Virtual First arcade 6(intel)
1965 | Videogame
1985 Game Boy g
IBM 360 Q(I)_;)FQIR BASIC Amiga SW First OSS emulator | 2007
emulator for emulated Transformer emulator QEMU (0SS), 2015
az2t RE 1 N to IBM-PC MAME
PDP10 1986 1998 E M U
start of . MESS
PCDittofor Atari ST MESS VirtualBox merged
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A\
VAMIGA 22N Y

= ARCHIVE
IBM 2012 -
@ emscripten| &« l | l

1962 roject -

Emulation 1997 - Prol . z

Theory 1982 ENTERTADMENT start of " emscripten

[IBM] | 80286 with 8086 1989 MAME | 2002 32132?14

Larry Moss real mode FPU 1990/91 I DOSBOX : err]ne _

: A N lators First console PSemu rchive using

GCl GKSNE 2F (FW emulator) | €MU 9

emulation Baby blue emulators (early) IMESS/DC520x

CPMemulator (e.g. NES) in web brovser




Emulation- Background / Reminders

ADefinition: HW or SW that enables one computer system (called the hc
to behave like another computer system (called the guest).

ATechnical goalenables the host system to run software or use peripher.
devices designed for the guest system

AUsage scenarios goalsee next timeline to discover them !
A Past: digital preservation, retra&computing, retrogaming - e.g. MAME
A PasC present backward compatibility against tech. changeg. Apple migrations
A Present compatibility with market (de facto) standards - e.g. PC emulators
A Present:cost reduction (with performance tradeff) -e.g. FPU emulator
A Future develop new system before HW is available -e.g. ALTAIR BASIC !




Retrocomputing Use Cases

ARetrogaming

AUsing specific software

A E.g. nonwysiwigtext processor used by some writers
like Wordstarby Robert J. Sawyer (SF writer)
and R.R. Martin (Game of Thrones)

AAccessing old files

AFor computer history
A Study of past computer systems, recovery

A Interactive experience look and feel/Ul for public
(Video Is passive)
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Emulator Selection Criteria ?

Ease of installation Need to compile, find ROM, Platform bundles/preconfigured Multi-system more difficult
configuration O2y FA3IdzNBE 1 S @& ¢ Running in browser [e.g. Internet Archive Easy Alln-one distribution on RPI
Ease of use Raw emulator, poor media Power utilities integrated (mediangt, Machine/constructor specific can
management ayl LJAK2Gas> RS0 dza3S bundle utlities
Nice frontend Providinglibretro API
Accuracy Many component abstraction Circuit/Cycle exact Check forum, game compatibility
(but higher CPU)
Long term support Recent project, closed or sma Long history, large community Check repository activities OpenHt
community, exotic technology VM approach statistics
X

C Can use multiple actually, using shared media
C.dzi y20 (22 YlyeéXxX SyOlFLladzZ I GAz2y Aa L}22NE
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one multisystem  [unified management]
+ one more specific if useful as complement]



Compare for Amstrad CRGIAME vslavaCPC

GeAneAri(i emEJIator ) 5 _More specific (based on JEMU but only limited targets)
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Accuracy ? Accuracy ?

Open Source Metrics (OpenHubln a Nutshell, MAME... In a Nutshell JavaCPEAmstrad CPC emulator in JAVA...

... has had’7,136 commitsnade by498 contributors ... has had0 commitsmade by3 contributors
representingl0,529,234 lines of code representing38,957 Tines of code

... is mostly written in C++ C compile approach ... 1smostly written in Java C VM approach

with a Tow number of source code comments
hasa well established, mature codebase mé}ﬂ%ﬁgg%baggo\’a”th a very short history
maintained bya very large development team with stable YO-Y commits

with stable YO-Y commits _

_ ... took an estimated 0 years of effor(COCOMO model)
... took an estimate®,239 years of effofCOCOMO model) starting with itsfirst commit in December, 2008
starting with itsfirst commit in December, 2007 ending with itsmost recent commit over 11 yeaago
ending with itsmost recent commit about 1 montago

with an average number of source code comments

C:\Users\cp\Documents\PERSO\NAM-IP\EMU\CPC\BASIC.DSK
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https://www.openhub.net/p/mame/commits/summary
https://www.openhub.net/p/mame/contributors/summary
https://www.openhub.net/p/mame/analyses/latest/languages_summary
https://www.openhub.net/p/mame/factoids#FactoidCommentsAverage
https://www.openhub.net/p/mame/factoids#FactoidAgeVeryOld
https://www.openhub.net/p/mame/factoids#FactoidTeamSizeVeryLarge
https://www.openhub.net/p/mame/factoids#FactoidActivityStable
https://www.openhub.net/p/mame/estimated_cost
https://www.openhub.net/p/mame/commits?sort=oldest
https://www.openhub.net/p/mame/commits
https://www.openhub.net/p/javacpc/commits/summary
https://www.openhub.net/p/javacpc/contributors/summary
https://www.openhub.net/p/javacpc/analyses/latest/languages_summary
https://www.openhub.net/p/javacpc/analyses/latest/languages_summary
https://www.openhub.net/p/javacpc/factoids#FactoidCommentsLow
https://www.openhub.net/p/javacpc/factoids#FactoidAgeYoung
https://www.openhub.net/p/javacpc/factoids#FactoidTeamSizeZero
https://www.openhub.net/p/javacpc/factoids#FactoidActivityStable
https://www.openhub.net/p/javacpc/estimated_cost
https://www.openhub.net/p/javacpc/commits?sort=oldest
https://www.openhub.net/p/javacpc/commits

Where to Look for Emulators ?
{2YS SYUNER LERAYyGaXx

AMulti-systems/platform/companies
https://emulation.gametechwiki.com/index.php/Mulsystem emulators
Inc. MAMEQOpenEMUBizHawk

A Specific emulators
A Computershttps://en.wikipedia.org/wiki/List_of computer system emulators
A Consoleshttps://emulation.gametechwiki.com/index.php/Main_Page
https://www.planetemu.nethttp://www.emu-france.coniFrench]

ARetrogaming zero install on raspberry pie
A Retropie: https://retropie.org.uk
A Recalboxhttps://www.recalbox.com

AWeb-browser
A Internet Archivehttps://archive.org/details/historicalsoftwarg¢and others)
A PCjamachineshittps://www.pcjs.org(key applications, OS available)
A TinyEmushttps://floooh.qgithub.io/tiny8bit

ACly LJ 3Sax

A http://bruno.vivien.pagespersaranqge.fr/DAl/programmes/index.htm



https://emulation.gametechwiki.com/index.php/Multi-system_emulators
https://en.wikipedia.org/wiki/List_of_computer_system_emulators
https://emulation.gametechwiki.com/index.php/Main_Page
https://www.planetemu.net/
http://www.emu-france.com/
https://retropie.org.uk/
https://www.recalbox.com/
https://archive.org/details/historicalsoftware
https://www.pcjs.org/
https://floooh.github.io/tiny8bit
http://bruno.vivien.pagesperso-orange.fr/DAI/programmes/index.htm

