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Introduction

An OAIS is an Archive, consisting of an organization, which may
be part of a larger organization, of people and systems that has
accepted the responsibility to preserve information and make it
available for a Designated Community.!

Preserving information and making it available to its target audience
are the core tasks of a digital archive, as defined by this well-known
quote. Long-term preservation and provision remain the core tasks,
and this also applies to literary/narrative computer games as a rela-
tively new collection area of the German Literature Archive Marbach
(DLA). In recent years, at the DLA various forms of provision with
respect to such digital holdings, discussing possible losses over time and
limitations in resources have been described and evaluated.? Here, as
an interim report, is another look at how this has developed in prac-
tice at the DLA since these initial stages.

1 Consultative Committee for Space Data Systems: Reference Model for an
Open Archival Information System (OAIS). Recommended Practice. CCSDS
650.0-M-2. 2012, p.1-1. https://ccsds.org/Pubs/65oxom2s.pdf. Accessed
6 February 2026.

2 Steffen Fritz, Alex Holz, and Heinz Werner Kramski: “Wenn es nicht so gut
liuft: Emulation, Eigenschaften und Asthetik. Lecture at the Conference of
the Research Network Marbach-Weimar-Wolfenbiittel ‘Verschwinden’”,
15 October 2021, in: Madeleine Brook, Caroline Jessen, and Stefanie Hunde-
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Figure 1: Native and provisioning platforms for gaming.

Making it available

Irrespective of the “literary/narrative” classification, which is cer-
tainly worthy of discussion in and of itself, computer games can be
grouped according to their native technical platform and presented in
a (simplified) timeline. Some differentiation is helpful here:

1. Arcade machines and consoles up to Nintendo Switch, Play-
Station 3, Xbox 360

Current consoles

Early PC games (MS-DOS, Windows 3.11)

Graphically demanding and current PC games

Massive Multiplayer Online games (MMOs), possibly with vir-
tual/augmented reality components.
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This 1s, of course, a simplified and incomplete list. For example, we
leave out the huge market for casual games on mobile devices, since
the DLA collection does not currently include such games.

On the other hand, we can subsume “Gaming-as-a-Service” from
streaming services such as Shadow or GeForce NOW under the fourth
category, as on the server side there is also only a kind of (virtualised)
PC with a special graphics card.

Apart from MMOs etc., whose distributed nature cannot be cap-
tured at all by the term “original hardware”, it might, at first glance,
appear that it is only necessary to archive the original hardware plat-
form in order to be able to provide games from all eras.

However, the native approach is at the same time a naive one:
Keeping a hardware museum permanently operational is (at least cur-
rently for the DLA) far too costly and not a viable preservation or
provisioning strategy. The third column from the right in fig. 1 visu-
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Figure 2: The DLA's first gaming station for users.

alises how “native hardware” is not an option for any of the gaming
platforms mentioned.

In that case, what other options are there? In 2021, we examined
different forms of provisioning based on nine criteria.3 Overall, there
are four forms that the DLA will be able to realize in the near future:
Dedicated Gaming PCs, PC-based emulation, JavaScript-based emu-
lation, and Gaming as a Service (in the variant with a Gaming PC as
a minimal “server”). Currently, we can report in particular about
progress in the use of Gaming PCs for current PC games (indicated
by the green cell in the second column from the right).

Of course, PCs are not capable of emulating current consoles be-
cause, on the one hand, the power headroom is not adequate to the
task and, on the other, manufacturers place strict restrictions on their
intellectual property. Consequently, current console games and MMOs
currently cannot be archived and provided by the DLA (more red
cells in the Gaming PC column).

Indeed, progress in the field of emulation has been slow, and even
the emulation of older consoles, which is basically possible, risks
falling foul of copyright restrictions. The analysis that follows there-
fore concentrates on the use of physical, local Gaming PCs at the
DLA.

In 2022, the first minimal game lab with a powerful Gaming PC
was set up in a soundproofed listening cabinet in the media documen-

3 Fritz, Holz and Kramski (note 2).
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Figure 3: Workflows “Preservation and Indexing”and “Local Provisioning and Access”.

tation group (fig. 2). Fortunately, it was possible to reuse existing
high-spec monitor stock and high quality audio equipment. Another
identical PC has been set up specifically as a streaming host, while a
third provides a separate system for testing.

Using Steam as a local provisioning platform

As fig. 3 shows, acquisition, preservation, and indexing are work-in-
tensive processes for the media documentation department (blue out-
line) as well as for staff in the I'T/digital preservation teams (red out-
line). This will be discussed in further detail in the second part of this
paper; first, attention should be given to the local provisioning and
access workflow.

IT must install each game on a local PC; the installation then has
to be tested and patches applied on a regular basis (especially security
patches). Finally, the game must be made available to users in some
form, and the savegames# must be managed. This is a great deal of
work for a small team of staff.

Could it be made any simpler? How about using the infrastructure
of a digital distributor? At the DLA, Valve’s Steam platform’ was
selected for reasons that will become clear in the following.

4 A savegame is a file containing the current progress or state of a video game,
allowing players to resume their game from where they left off.

5 Steam [Homepage] https://store.steampowered.com/. Accessed 29 March
2024.
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Once the Steam client and a set of Windows and Steam accounts
have been set up on the Gaming PCs, the media documentation de-
partment only needs to purchase an additional license for a maximum
of €40, in addition to the licence associated with the purchase of a box
or an offline installer. Applying patches and synchronising savegames
across all devices via the “Steam Cloud”¢ is fully automated. (Unfor-
tunately, this is a little too automated and does not allow for inten-
tional, manual management to preserve — for example —important,
reproducible, and citable game situations for future use and reference.
This will be discussed in section 4 below.)

Installation of games from the Steam client is very simple and can
be done by non-IT personnel. By default, updates are automatically
applied as they become available. Steam cloud sync is also active by
default and supported by most modern games.

There are two additional, attractive features called “Steam Family
Sharing”” and “Steam Family View”.® They normally allow Steam
users to separate roles within a family. The advantage of this for the
DLA is that these roles also fit well with the DLA’s use case as a library.
For this, two privileged main accounts and four user accounts have been
set up: “Parents” / Staff members buy games, install games, maintain
curated lists of games, and troubleshoot problems. “Children” / Users
play games from the curated list, but may not install free demos etc.,
nor do they have access to the store or to the payment details of the
main accounts. Currently, they also have no access to community
functions inside the Steam client. This keeps the setup manageable.

The Steam client also offers internal streaming through “Steam
Link”.9 A sufficiently powerful Gaming PC does all the work, leaving
a user’s simple office PC to decode the video streamed over the net-
work. This is faster than calculating and rendering the complete game
state locally. There are other alternatives (NVIDIA GameStream, Moon-
light, AMD Link), some with lower latency, but Steam Link is partic-
ularly easy to set up and use, and the typical genre held by the DLA
does not demand every millisecond of response time, as players of
first-person shooters require. Steam Link thus allows the DLA’s li-

6  Steam Cloud https://help.steampowered.com/en/faqs/view/68D2-35AB-09Ag-
7678. Accessed 29 March 2024.

7 Steam Family Sharing https://store.steampowered.com/promotion/family
sharing. Accessed 29 March 2024.

8  Steam Family View https://help.steampowered.com/en/faqs/view/6B1A-66BE-
E911-3D98. Accessed 29 March 2024.

9  Steam Remote Play https://steamcommunity.com/groups/homestream/discus
sions/1?snr=. Accessed 29 March 2024.
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Figure 4: Workflows “Preservation and Indexing”and simplified “Digital Distribution
and Access”.

brarians on inexpensive office PCs to look at demanding games or
install them remotely on the dedicated gaming machines.

It should be noted that, even with Family Sharing and Steam Link,
each game can still only be played on a single client, albeit with con-
siderable spatial flexibility. The manufacturer’s license agreement is
therefore not undermined.

Savegames as archival objects

The DLA intends to collect more than just the games. Its collections
will include contextual material such as concept art or other game
development material in the future. This is the particular responsibility
of the archive department, as it comes broadly under the category of
manuscript material and as such is outside the scope of the present
discussion, which now turns to digital objects such as savegames,
which are created by playing the game in the first place.

It is evident that game analysis needs snapshots of milestones, fully
explored game worlds, and reproducible playing states in general.
However, Steam cloud save is not enough here: Steam cloud always
automatically restores only the latest progress, and not all games sup-
port cloud save. Moreover, some games have very few or even only one
save slot and/or restricted save mechanics. Therefore, an additional
solution for savegames as archival objects is required on system level.
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At aworkshop in June 2022, we identified the need to develop an
“(Imaginary, future) Savegame Snapshot Manager” on this basis, be-
cause the approaches available at the time, “GameSave Manager” and
“Steam Cloud File Manager Lite”, had many limitations.""

As it turns out, the solution already exists. The program is called
“Ludusavi” and has all the features required in I'T operations: open
source, multi-platform, GUI and CLI, ability to run as a Windows task
(e.g. at login), automatically detects 19,000+ games from PCGaming-
Wiki, and suitability for (older) games that do not natively support
Steam cloud.” PCGamingWiki is a free wiki internet encyclopedia
focused on collecting technical metadata of video games such as save
locations and startup parameters.!3

Ludusavi is under active development, and in response to our feature
request of March 2023, the author, Matthew T. Kennerly, even added
the ability to annotate individual backups, which allows for some
deep content indexing (see figure §).

Ludusavi and similar tools raise an interesting question: Does a
system level save/restore infrastructure, unforeseen by the game de-
signers, affect the gaming experience? Femke Lucienne Geerts cer-
tainly argued this in her thesis “Saving the Game is Shaping the Game”:

If the player knows they can go back to a previous save file and
that there is nothing to lose even in death, its meaning becomes
non-existent. From a narrative point of view, this is extremely
problematic.™#

But, from a practical and more formal point of view, this is essential.
Not only should savegames be archived, but, for the same reasons, so

10 Games: Collecting, Archiving, Accessibility. Workshop organized by the DLA
in cooperation with the Foundation for Digital Games Culture (24 June
2022).

11 Heinz Werner Kramski, Digital Preservation and Digital Distribution — In-
compatible or Dream Team?, lecture at the online workshop “Games: Col-
lecting, archiving, accessibility”, sl. 42-43. Accessed 24 June 2022.

12 Ludusavi [Repository] https://github.com/mtkennerly/ludusavi. Accessed
29 March 2024.

13 PCGamingWiki [Homepage] https://www.pcgamingwiki.com/wiki/Home.
Accessed 29 March 2024. As of October 2022, the PCGamingWiki had more
than 48,000 content pages: http://en.wikipedia.org/wiki/PCGamingWiki.
Accessed 29 March 2024.

14 Femke Lucienne Geerts, Saving the Game is Shaping the Game: Defining and
Understanding the Save Mechanic, Utrecht 2017, p. 20. https://studenttheses.
uu.nl/bitstream/handle/20.500.12932/26038/Dissertation_Final_.
FLGEERTS_2017_Final.pdf. Accessed 29 March 2024.
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Figure 5: Annotating a backup in Ludusavi’s graphical user interface.

should god mode cheats and walkthroughs, which would also further
ease game analysis (this area is currently in processing and develop-
ment at the DLA). Ultimately, users must decide which of these tools
they wish to use.

Steam 1s no Preservation

Steam’s infrastructure therefore makes it much easier to make games
accessible and available to the DLA’s users. But what does this infra-
structure look like in terms of long-term availability and digital
archiving?

A look at the Steam Shop shows that many older game titles are
also available and have been prepared for installation on current sys-
tems. Games developed by Valve itself, such as Half-Life's or Counter-
Strike,'S are still available and have been provided with updates and
customization. Titles from other developers can also be played on

15 Counter-Strike, Valve Corporation & Barking Dog Studios, Windows, macOS,
Linux, PlayStation 3, Xbox, Xbox 360, Sierra Studios (1999-2005), Valve Cor-
poration (200§-present) 2000.

16 Half-Life, Valve Corporation, Windows, PlayStation 2, Linux, macOS, Sierra
On-Line (1998-2005), Valve Corporation (2005-present) 1998.
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current systems, sometimes with higher, sometimes with lesser quality.
Using the Steam client, Bad Mojo Redux,'7 originally released for
Windows 98/2000/XP in 2004, can be played on a Windows 11 (64-bit)
system with a 4K monitor. However, the decision as to which game
is or remains available for how long, in what condition, and at what
price rests exclusively with Steam, or the Valve Cooperation, and
therefore cannot represent a long-term strategy for provisioning or
archiving at the DLA.

Long-term archiving of a video game requires that the file package
be complete and work completely independently of any other infra-
structure. Therefore, packages are required that already contain all
the files needed for installation and operation, so that it is not neces-
sary to have to load them from a remote source (e.g. the Steam serv-
ers) during installation or gameplay. Steam can therefore be ruled out
here, as it does not provide such installers.

Preserving Information — First Subject (The GOG Files)

Games that are of interest to the DLA and have already been identi-
tied and purchased on Steam are also searched on the Good Old
Games (GOG) platform and, if available there, purchased.’® GOG
offers a large selection of game titles from different publishers, genres,
and periods. Popular triple-A titles such as Cyberpunk 2077,' The
Witcher,>® and Skyrim?' are available as well as the German indie
game Unforseen Incidents®* or classics such as Baldur’s Gate*3 and
the Ultima series.** More importantly, however, all games are DRM-

17 Bad Mojo Redux, Pulse Entertainment, Windows, macOS, Got Game Enter-
tainment 2004 [Original: Bad Mojo. 1996].

18 https://www.gog.com/. Accessed 29 March 2024.

19 Cyberpunk 2077, CD Projekt RED, Windows, PlayStation 4 & 5, Xbox One
& Series X & S, CD Projekt 2020.

20 The Witcher, CD Projekt RED, Windows, macOS, CD Projekt RED, Atari
SA, CD Projekt 2007.

21 The Elder Scrolls V: Skyrim, Bethesda Game Studios, Windows, PlayStation
3, Xbox 360, Bethesda Softworks 2011.

22 Unforeseen Incidents, Backwoods Entertainment, Windows, Linux, macOS,
Nintendo Switch, Application Systems Heidelberg 2018.

23 Baldur’s Gate, BioWare Edmonton, Windows, i0S, Linux, macOSm, Inter-
play Entertainment, Black Isle Studios 1998.

24 For the Ultima series see https://www.igdb.com/collections/ultima. Ac-
cessed 23 August 2024.
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free?s and an Offline Backup Game Installer is provided. This contains
everything needed to install, start, and play the game independently
of external resources.

Another advantage of the GOG platform is that all games are fixed,
patched, and well tested. They run on the latest hardware and soft-
ware, which eliminates the issue of having to maintain many different
systems for the games. Even the 1992 role-playing adventure Ultima
7 can be installed on a current system (e.g. Windows (7, 8, 10, 11) or
Mac OS X (10.6.8)). In addition, GOG offers a lot of downloadable
materials related to the game. Manuals, cluebooks, maps, play guides,
reference cards, design documents, soundtracks, wallpapers, and other
game-related items can be downloaded and collected as part of the
GOG package. Just like Steam, GOG provides links to forums where
the community discusses, comments on, troubleshoots, and exchanges
ideas about each game or series. In the case of the aforementioned
Ultima series from the 1990s, more than 1,880 threads on various
topics have been created since 2011 (last activity at time of writing:
3 days ago).2¢

In summary, GOG supplies packages that have no external depen-
dencies and can be used freely in modern environments. In addition,
the platform offers a lot of supplementary material that can provide
context for the game as well as further (technical and descriptive)
information that can be included in long-term archiving, for example,
as metadata.

Preserving Information —
Second Subject (Data Carriers & Bitstream Preservation)

The DLA is also interested in physical data carriers. In the field of
games collecting, these are usually floppy disks (3.5" or 5.25") or
optical media such as CDs or DVDs. However, a particular challenge
is that an increasing number of studios and game developers are en-
gaged in strategies to reduce the costs of manufacturing and distribut-
ing these media. Increasingly, they are offering their games exclusively
as downloads on gaming platforms and online marketplaces.

25 By implementing a DRM (Digital Rights Management) the copyright holder is
able to restrict the use of his product (hardware, software, multimedia content
etc.). DRM-free software and Offline-Installer are free of these restrictions
and can be used without being connected to external servers or resources.

26 https://www.gog.com/forum/ultima_series#1711718169. Accessed 30 March
2024.
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If original installation media are purchased, how can the informa-
tion object, the game, be separated from the (potentially rare and/or
vulnerable) carrier? From the technical point of view, video games
comprise a sub-category of the DLA’s born-digitals holdings. Conse-
quently, in the case of physical media, the workflow developed for
born-digital collections can be implemented to bring the games into
the DLA’s file system and, subsequently, into a long-term preservation
environment. Regardless of the type of media, there are three import-
ant steps:

Step 1: Creation of a bitstream image including basic metadata

The bitstream image is a single file that contains a bit-for-bit copy of
the media. These image files are highly portable and easy to archive.
The image file can be mounted as a drive in a workstation or virtual
machine and used as an installation medium. At the DLA, different
tools are used to create the image files, depending on the media to be
processed. FloppIMG?7 is used for floppy disks, while Guymager is
mainly used for optical media, flash drives, or hard disks (HDDs &
SSDs).28 In both cases, a dd- or img-file plus an additional info file (txt
or xml) with basic technical and descriptive metadata are created.

Step 2: Creation of (various) checksums

To check the integrity (fixity) of the bitstream image, now and in the
future, checksums?? are needed. The GtkHash tool in addition to the
Guymager integrated function are used for this purpose. This GtkHash
tool is able to generate multiple checksums based on different algo-
rithms, quickly and in parallel. The DLA relies on multiple check-
sums in case one is no longer valid, as in the case of MDj.

Step 3: Creation of a file list

The last step is to create a file listing of the mounted image file using
the Filedriller tool.3° Filedriller walks through a directory tree and
identifies all regular files by type using the file format identification

27 This is a tool developed by Heinz Kramski.

28 https://guymager.sourceforge.io/ [Homepage]. Accessed 30 March 2024.

29 The checksum is a calculated value that can be used to check the correctness
of afile. As long as the file is unchanged, the checksum also remains the same.

30 This command line tool was developed by a former DLA staff member, Steffen
Fritz, and is also part of the DLA’s born-digital workflow. https://github.com/
steffenfritz/filedriller [Repository]. Accessed 30 March 2024. The software
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tool Siegfried.3' It also creates unique identifiers (UUIDv4s32) and
hash sums, and can check if the file is listed in the National Software
Reference Library NSRL provided by the National Institute of Stan-
dards and Technology of the US Department of Commerce NIST.33
Filedriller’s recursive file listing serves as an index of the files contained
in the bitstream image and is also useful for any subsequent long-term
archiving measures (e.g. format migrations, monitoring).

The folder containing these four files (bitstream image, metadata,
checksums and file list) generated from the original data carrier, is
stored on the DLA’s reliable RAID storage system and is therefore part
of the regular standard data backup. It can also be sent as a SIP (= Sub-
mission Information Package) to a digital archive service or repository.

In the future, the last two steps will also be applied to the files
downloaded from GOG, to allow fixity checks or to create archival
packages for long-term preservation.

Conclusion

There are considerable advantages and disadvantages to be consid-
ered, in particular with regard to dependency on an external commer-
cial provider, but it is clear that Steam is not a preservation tool but a
distribution tool. Overall, making PC games available via Steam is
invaluable if it is used as a pragmatic, day-to-day, add-on solution
(and so long as an exit strategy based on local archival packages free
of digital rights restrictions is available). Other solutions (emulators,
JavaScript-based emulation/Internet Archive, EaaS, GaaS, among
others) will need to be evaluated in the future.

As regards preservation, the DLA’s preferred method is to archive
both the downloaded GOG files and the self-created bitstream package
(if possible) and to apply the DLA’s standard workflow for born-
digitals as part of the growing digital archive.

However, working with games — or, indeed, born-digitals in gen-
eral —requires having the capacity to rearrange workflows and to

has since been replaced by its successor FileTrove: https://github.com/
steffenfritz/FileTrove [Repository]. Accessed 30 March 2024.

31 https://www.itforarchivists.com/siegfried/ [Homepage]. Accessed 30 March
2024.

32 https://en.wikipedia.org/wiki/Universally_unique_identifier#Version_4_
(random). Accessed 30 March 2024.

33 https://www.nist.gov/itl/ssd/software-quality-group/national-software-ref-
erence-library-nsrl [Homepage]. Accessed 30 March 2024.
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integrate new tools as needed. In order to cover such a wide range of
time, technologies, and innovation developments, an archive must
constantly be alert to new, specialized, improved, or even custom-built
solutions.



