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Archiving, emulating and documenting the collection of CD-ROM artworks of LIMA, Amsterdam

Threatened by technological obsolescence, CD-ROM artworks have become increasingly difficult to value and access in cultural institutions, despise embodying a major part of the 1990s multimedia culture and early born-digital art. Amongst the conservation strategies that exist for such obsolete digital artworks, emulation has become broadly used in the archiving plans developed for such collections, often at the risk of lessening the considerations for their various material aspects. However, we will see how these materiality layers are of importance in the conservation of CD-ROM artworks, and explore the possible means to still value them in a preservation process.

Introduction

In 2013, the media art platform LIMA, based in Amsterdam, started setting up a conservation plan for its collection of CD-ROM artworks. The research conducted for this plan continued within the framework of the Dutch coalition NCDD (National Coalition of Digital Preservation) in 2016. It has been an occasion to reflect upon methods of conservation for born-digital artworks that are produced for a specific type of physical carrier, and on the issues these artworks raise regarding the main procedures currently in place in specialized institutions worldwide.

As a platform rooted in the Dutch history of media art through the legacy of its predecessors MonteVideo and the Netherlands Media Art Institute (NIMk), two institutions that have been fundamental in preserving and collecting media art since the late 1970s, LIMA has been storing in its archive since its creation in 2013 born-digital artworks next to its main video collection. Part of this corpus is a variety of CD-ROM artworks that are representative of the many types of artistic creations produced for this carrier during the 1990s. Of specific interest for us were two CD-ROMs which NIMk produced within in its own media art lab. Both were linked to major exhibition projects [1], and one of them constituted a unique example of an interactive artwork on CD-ROM from the artists duo Stansfield/Hooykaas, Person to Person. The research in how to preserve Person to Person for the future resulted in possible procedures to study for the entire LIMA CD-ROM collection treatment. Particularly it solidified two major focuses, the first being on the creation of an emulation of the artwork's original computer environment and the second existing in the deepened consideration of the ethical limits and consequences of this process and the means to limit the risks of potential losses that can be entailed by emulation as a conservation strategy.

Rather than presenting in detail the archiving procedures for CD-ROM artworks and their implementation in the conservation workflows of LIMA [2] that resulted from the research, we will focus in this paper on conservation issues and on the need of a certain critical approach towards digital archiving practices. As such, we will try to highlight some key principles to keep in mind throughout the establishment of emulation procedures for this particular category of artworks. Our main concern will be the value of their own specific materiality and the way it questions digital archiving processes, but also the difficulty to define clear boundaries to the experience they originally provided to the viewer. In the perspective of re-creating the possibility of this experience, we will try to question the matter of a supposed «original unity» of these artworks, and understand if a reference condition can be thought to exist in such cases for the actors of conservation.

Specificities and plurality of CD-ROM artworks

In the past years, we have witnessed a revived interest in CD-ROM-based forms of art, in part thanks to the emulation policy of institutions such as Rhizome (New York) [START_REF]See for instance the Rhizome project for Theresa Duncan's CD-ROMs online emulation[END_REF] or iMAL (Brussels) [START_REF]Welcome to the Future! The floppy CD-ROM revolution[END_REF] and tools such as Emulation as a Service (EaaS) developed by the University of Freiburg. Despite growing popularity and awareness, it is significant to question why this family of artworks -and some important pieces of early born-digital art history belonging to it such as the CD-ROMs of Laurie Anderson, Theresa Duncan or Chris Marker -have taken a lot of time to be brought into sharper focus in terms of public access, especially in comparison with popular titles from video game history or non-CD-ROM-based early digital works that exclusively consist in programs. Both of these examples can be said to have been more commonly emulated and reprogrammed over the last decade whereas examples of exhibiting CD-ROMs as a main focus or presenting them emulated online were still very seldom.

One explanation could be drawn from their precise nature as CD-ROMs objects, and not exclusively programs or computer-based works. As we will see, whilst the link to a specific carrier and to its technological context of production is undoubtedly tight for many -if not all -categories of media artworks, it is, in the case of the artworks embodied by CD-ROMs, at the core of all presentation and conservation issues. When we stepped into this research, it soon proved to be a rather sensitive issue to understand the very nature of the CD-ROM artwork and its complex material layers that constantly blur what level of «dematerialization» would be acceptable in such cases for conservators and archivists, thus revealing the difficulty of finding ethical methods to still present these works to the public despise their apparently easy archiving procedures.

Of course, the scale of presentation issues would be far smaller if the critical threat of technological obsolescence affecting the CD-ROM medium itself was removed, existing both in its physical dimension as well as in the digital formats of its typical multimedia content. On the physical level, as we have observed for over five years now [5], optical disk drives are becoming scarce on even the most common personal computer types and tend to disappear completely from laptops. This makes the issue of illegible and obsolete digital content on optical disks from the 1990s less and less relevant in a future that is progressively leaning towards the complete impossibility of even accessing optical disk content in the next decades. On the software level, of which obsolescence is our main concern here, the very strong dependency of these objects' contents to specific operating systems and programs makes them systematically impossible to run on newer computer systems. Another layer of materiality is here at stake: given that any operating system needs to communicate instructions in a certain way to the central process unit of a computer, there is a close link between the two, making in principle the possibilities of OS and software program installation dependent upon the type of hardware used. Consequently CD-ROM artworks are deeply linked even in their very content -and thus beyond the optical disk itself as object -to a whole set of material components, from the computer to the entire set of devices attached to it. The list of aspects of technological dependency is rather long: the technical specifications of the images being linked to a specific screen resolution and amount of displayed colors, the interaction possibilities with the user being linked to specific physical devices, etc. Since old operating systems are relying on the architecture of obsolete computer processors, and that computer equipment from the 1990s has become over the years incrementally more difficult to sustain for cultural institutions, the action of running such media on current newer computers through the means of technological «tricks» start to be the only remaining way to access their content. This is where emulation comes into the picture, as it provides ways to imitate the entire behavior and architecture of an older processor, thus creating possibilities to simulate the proper environments in which the original content of a CD-ROM can be played and browsed.

But amongst the specificities of CD-ROM artworks are also challenges for public presentation that go beyond technical obsolescence problems. As a matter of fact, a brief view of a CD-ROM art collection such as the one we studied at LIMA readily leads to observe how much these pieces often largely overflow their mere content and digital form. Along with essential elements to the authenticity of the works, such as designed packages, illustrated boxes referring to early computer popular culture, thick booklets or board game elements [START_REF]CD-ROM including physical cards and board game components[END_REF], the diversity of the works' physical dimension reveals itself directly when diving into collection surveys, and, with it, potential obstacles arise in researching means to present these works only as pure digital content. Moreover, when looking closely at the content and interactive experiences proposed by the artworks, it becomes striking how most of them belong to a range of similar structures, atmospheres and even aesthetic elements, apart from their obvious singularities. Their context of production roots CD-ROM works within the sphere of influence of an entire multimedia culture from the 1990s (with for instance certain video game trends [7], early educational interactive content, or the start of an internet culture) that left recognizable marks on this whole historical range of works. Conversely, such pluralities can also be seen as being representative of a very interesting form of medium specificity: a specificity arising from the typical audiovisual content treatments and interactions afforded by the most commonly used software programs to produce CD-ROMs at that time. Indeed, the CD-ROM medium had appeared together with new software possibilities for the production of multimedia interactive content, before the rise of Internet art at the turn of the millennium. At the time, Macromedia [START_REF]The company Adobe acquired them in[END_REF] was the main company developing software programs made to produce multimedia content and interactivity for CD-ROMs, mostly with Macromedia Director, a very popular program widely used by artists [9]. From the technological constraint that typified these specific tools, emerged recurring creative forms such as labyrinth-style structures exploration (Immemory, Person to Person) or immersive environments prefiguring virtual reality (Puppet Motel, The Second), that are remarkable nowadays as typical markers of 1990s multimedia CD-ROM culture. This could be regarded as a shared language among early digital artists working with CD-ROM. As Chris Marker stated in Libération, in January 1999, «Not only the multimedia is an entirely new language, but it is THE language that I feel I have been waiting for since I was born.» Thus, conceiving the CD-ROM as the fruit of a shared aesthetic and language created by the possibilities and limitations of the available software of the time, it becomes essential to look at it with a particular attention paid to medium specificity in an archival context, when it is being materially transformed for the needs of presentation and conservation.

A first approach: defining the needs of the collection Considering the above aspects, it would seem rather difficult to limit the problem of CD-ROM art conservation exclusively to issues surrounding digital content access and reading. It appeared necessary during our research that the possible ways to explore and experience the multimedia content of these artworks today, by means of emulators, have to go hand in hand with a reflection on how to keep track of all original physical components of the work, and on the ways to make the public aware of their existence and their imprint on the creation process.

Another consequence of the elements we mentioned is the need of a survey phase as a prior step to approach and preserve a CD-ROM collection, in order to sort out the different types of items coexisting in the category, given the very large range of object types that they can represent. Sophisticated packages may become essential to the understanding of the work through specific instructions included in booklets or boxes for instance, or attached other media. So might explicit dependencies to external elements such as exhibitions, in the case of virtual exhibitions and catalogues on CD-ROMs. Therefore it is fundamental to identify the titles to be considered as purely interactive CD-ROM artworks, their potential «standalone» nature, and outlay their various components before stating the type of conservation strategy they ask for. Furthermore, it is also possible to come across CD-ROM items which stand only for their content (archives of media files) and are comparable to simple data storage carriers, by presenting either a very low level of interactivity or no interactivity at all, and that will obviously not ask for operations similar to the conservation treatments of interactive pieces.

Which criteria to choose for this categorization of a CD-ROM artwork collection is a diverse and complex discussion topic. In the case of the LIMA collection it seemed logical to focus on the level of interactivity as a main criterion, proceeding to a classification tree and leading to a selection of CD-ROM works to be tested under emulated environments for the setting up of a larger conservation plan. A hierarchical level of interactivity has been defined by a study, for each artwork, of its specific interactive functions and their importance in regard with the integrity of the work, based on the boxes or booklets instructions and on the testing of the artworks on older compatible computers. For instance, Stansfield/Hooykaas' Person to Person had an additional feature to its basic pointand-click exploration commands, a screen-capture mode that allowed the viewer to take his own shots of certain details of pictures and gather them in a virtual album, thus reappropriating the experience of Icelandic landscape contemplation proposed by the artists.

Yet such a feature is typically described in the booklet instructions and often asks for some testing and prior experiencing of the work in order to not misunderstand its mechanism and its function, making it an essential interactive component to analyze when looking at the meaning and intentions of the work. 

Archiving practices and technical scope of the LIMA research

Emulation and virtualization are certainly the strategies most commonly used in the archiving field in order to bypass the software or operating system dependencies of certain digital content. Other conservation strategies exist for obsolete digital artworks, such as reprogramming, reactualizing the work as a newer technological version when the artist is still alive, or less heavily interventionist actions such as preserving and presenting the work through documentation. However only emulation offers the ability to directly access obsolete digital content without any transformation of its code, through a pure simulation of its original software environment. In spite of the ethical issues to be discussed further in this article, this capability undoubtedly makes emulation a highly valuable conservation option in that it respects the works' source code integrity and gets -in theory -as close as possible to the behavior that the programs were supposed to originally have on their proper computer equipment. CD-ROM preservation plans such as the one developed at LIMA usually focus only on emulation, since it allows for a complete difference between the host machine and the hosted emulated machine, even in architecture and processor types. Indeed emulation, as opposed to virtualization, adds a translation layer of each instruction in between both machines, through a process that imitates the exact behavior of a chosen obsolete computer system. In other words, it allowed, in our case, to imitate the behavior of old computers prior to 1998/2000, which constitute the proper «reference» equipment matching with the range of studied artworks. But this additional layer of translation of information between hosted and host machines also increases the complexity of fully controlling the process, and implies some key elements that have several consequences under a conservation policy perspective. The installation and mastering of emulator programs demand for very controlled and tested settings in order to ensure a behavior reliability, and cannot easily be handled by cultural institutions or even conservation labs who do not have specific training in the field. This need for expertise has resulted in a subsequent need for pre-made tools and interfaces for emulation such as the ones researched by the University of Freiburg in their Emulation as a Service project.

The classical pattern of an archiving and access procedure for CD-ROM content first consists of ingesting data extracted from the physical carriers under the form of a digital clone (the virtual disk image), storing it on the same principle as common digital data storage. Thereafter it is loaded, when necessary for consultation, in an emulator that will recognize it as a «real» CD-ROM and display its content in the same way an old computer system would have when inserting the disk in its CD-ROM drive. In the case of the LIMA collection, it was decided to stay exclusive to emulators for Mac computers and operating systems, since the major part of the interactive artworks on CD-ROM produced in the mid-to-end-1990s -such as the ones in the collection -were developed either for Mac OS only or for both Mac and PC compatibility. In this perspective, the two emulators that appear today most relevant to focus on are Basilisk II [10] and SheepShaver [START_REF]Version 2.4.2, build for Intel processor Macs[END_REF], well known for their capacities to emulate various old Mac computers and Mac OS from 7.5 to 9, thus fitting the historical range of hardware and operating systems matching with the CD-ROM artworks from the collection (from 1992 to 2000)

, and both open-source programs. Basilisk II is generally known to emulate with better performances older Mac operating systems (7.5 to 8) and Mac computer architectures previous to 1998 (Quadras and Power Macintoshes), whilst SheepShaver emulates more proficiently Mac OS 9 and Mac models made after 1998 (G3/iMacs, G4).

Although it was left out of the scope of our research this year, emulation of obsolete PC computers is also possible on open-source software with emulators like Qemu, leaving another possibility for research that could be explored further for some specific cases from the collection. Tools like the University of Freiburg's Emulation as a Service intend to include a larger variety of systems in a single interface, and can be of interest to make emulation possibilities wider in cases of possible PC compatible only artworks.

Emulation and risks of losses

Because of the above-mentioned mechanisms at stake in any emulation process, a certain vigilance appears necessary when dealing with artworks that are characterized by their carrier-specificity. As a matter of fact, a rather deep contradiction between dominant preservation policies can be seen to exist when considering that the very core of a conservation-through-emulation plan is the facilitation of access to obsolete digital artworks by the systematic extraction of content [12], and the ingest of it into digital storage structures and virtual machines for consultation, thus tending to become a process very similar to all classic archiving ones -with the advantages of mass-treatment facilitation, but erasing the needs to focus on material aspects that are generally required by a conservation action.

These issues are certainly not unknown in the field of digital art conservation and have been widely acknowledged during the past two decades. However, they usually apply to a range of artworks to which CD-ROM art is rarely considered belonging: installations. Whilst an art piece implementing digital content in a specific installation may appear naturally to us as requiring the use of very specific equipment -and thus the need to pay close attention to its material components -it is far more unusual to witness a similar vision when it comes to artworks with a less obvious degree of material dependency such as CD-ROM artworks. Yet it can be arguable that, like in any case of a deep transformation of the material layers which characterize an artwork, the series of archival actions held in an emulation plan for carrier-specific digital works can cause not only an unavoidable loss of authenticity, but also, risks of significant losses in integrity [13], in the same way than for installations. Indeed, beyond the principle implications of presenting interactive artworks on newer devices [14] and thus in an alternative form, regardless of their specific original means of interaction with the viewer (their original physical interfaces), certain cases withhold a more peculiar link to materiality and can turn out to be seriously threatened by its transformation. For works of which some layers of this materiality, ranging from specific interfaces, elements from their original package or references to their global technological context, appear to be substantial to understand them or to correctly experience them, a different approach than the classic archiving process can be needed in order to keep their integrity as safe as possible in the future. Examining artworks like the main titles we studied from the LIMA collection, it appears that a typical interactive CD-ROM artwork is most often affected by these issues.

In regards to digital content and its experience by the public, another aspect at stake in the emulation process that might show the need of a critical approach on certain archiving tendencies is the reliability of restitution of a work's original interactive behavior. This fundamental behavior of the artwork (comparable to the «feel» from the popular notions of «look and feel» in use in media art conservation [START_REF]The notions of «look and feel[END_REF]), consisting in programmed responses to certain actions of the viewer -clicking, rolling the pointer over, typing, even talking in the case of Puppet Motel [START_REF] Anderson | s Puppet Motel (1994) included indeed a "talking" function allowing the user to input his own audio with a microphone for playback along with selected pieces of Anderson's music[END_REF] -as well as automatic scripted events such as animations or sounds, represents the very core of the experience it provides to the user, of the work's function and functionality, and as such, the core of its integrity to be preserved in the most sustainable way possible. Yet, even though emulation offers a very interesting way to keep this core alive and accessible, it would be no less problematic to assume that it necessarily achieves it correctly, even in a seemingly properly functioning situation.

Emulation, a necessity for conservation? Technological transposition as an unpreventable perspective

That being said, it is undeniable that emulation since its beginnings in the archival field in the mid-1990s [17] with Jeff Rothenberg's researches (and his statement that «Old bit streams never die-they just become unreadable» [START_REF] Rothenberg | Ensuring the Longevity of Digital Documents[END_REF]) has grown to become the most promising strategy for the conservation of digital artworks. As such, it has progressively made its way into a slightly different field than the one of digital information sustainability and became enveloped in strategies of art conservation and their case-by-case approach. Emerging from data readability preservation, emulation has evolved to encompass issues related to the preservation of a viewer's «experience», and undoubtedly has a major role to play in regard with this matter, given the situation of increasing technological obsolescence within the media art world.

Obsolete computer equipment maintenance is fewer and fewer feasible for institutions, causing a presentation and conservation policy centered on original obsolete equipment to be already almost impossible to apply on a large scale nowadays. For this reason, practices such as emulation or reprogramming have to be considered and integrated by more traditionally trained conservators or preservation actors in a broader way, in spite of the authenticity losses they might imply. These actors might be indeed needed vectors in the re-introduction of a materiality focus in processes derived from larger-scale archiving treatments [19], by giving a global and historical framing and accompaniment to such procedures, thus ensuring the coexistence of possibilities for the public and the researchers to access the works as renewed alternative forms as well as to keep track and awareness of their previous materiality layers.

It is also arguable that in some contexts, CD-ROM artworks should be conceived as artifacts which stand on the borderline of art conservation and digital content archiving: as candidates for a case-by-case approach as much as for systematic archiving procedures. In addition to the often mentioned significant budget issues which constrain institutions and force them to minimize time-consuming case-by-case conservation approaches, a CD-ROM collection can easily turn out to be wide enough to require some systematizable solutions in order to make its sustainable access and presentation plans realistic in the near future. In the case of the collection we worked with at LIMA, for instance, there were 80 items, of which 21 are interactive artworks specifically made for CD-ROM, and achieving a global reflection and study of the means to preserve the collection already took almost a year in total. Such time investment in this collection allows us to imagine the rate of work that has to be be achieved in cases like the German transmediale festival archive collection, which includes over 400 CD-ROM-based art pieces. In certain circumstances, it is obvious that case-by-case type approaches are hardly relevant and the needs for automation of certain steps of the process [START_REF]The University of Freiburg's EaaS project collaborated for their CD-ROM collection archiving[END_REF] are far more important than the ones we could already observe at the scale of a 80 titles collection. Another lesson the scale of some collections such as the transmediale Archive teaches us is also how possibly blurry can be the border, in terms of archiving uses, between CD-ROM art and non-art-specific CD-ROM collections, such as the substantially more significant CD-ROM collections of major academic libraries for instance, far more frequent than museum or media art center ones. These large collections of multimedia educational content and early interactive explorable archives are certainly one of the reasons -combined with how admirably early the libraries and archives field has been dealing with digital information longevity issues -why interactive CD-ROMs have been commonly associated with standardized digital content archiving procedures which take little focus on their very own materiality. Cases of «standalone» interactive pieces of art on CD-ROM are very scarce in comparison with multimedia documentation, causing the entire range of optical media objects to often tend to be stored and related to a documentation function and section, including in museums and art centers.

Challenging and documenting the reliability of the «experience»

Compromises are therefore necessary. As it is often in conservation decisions, especially when technological components come into the equation, there is no situation without losses and everything comes to be a matter of framing unavoidable alterations in order to restrict them within acceptable limits. This might be where the practical teaching of our research this past year can come into the picture: in the case of the LIMA CD-ROM collection, it appeared to us logical after a study of the current practices and available tools, to focus on the means both to on one side, control and delimit enough of the emulation process to anticipate its risks of instability, and on the other, keep a precise enough record of original material components to preserve the link to the original carrier and technological context.

In this perspective, a phase of comparative tests through interaction with the works on various environment types as well as by means of video documentation appeared to be to us a key step in the process of controlling the reliability of a viewer's experience provided by a work in an emulated form. Given the valuable computer equipment from the 1990s and early 2000s that LIMA had inherited from the Netherlands Media Art Institute's former labs, we were in the ideal situation of being able to work with fully functional machines from the same period as the CD-ROM artworks collection. This gave us the opportunity to set up and monitor comparison tests between emulated artworks on currently used computers and their original CD-ROM version running on the required operating system, non-virtualized, on former computers of a compatible architecture that were equipped with an optical disc drive. Firstly and independently from emulated environments, a highly interesting observation that resulted from basic comparison tests between a small range of old computers (directly compatible with the CD-ROMs -thus regarded on a principle level as «original equipment») is the rather heterogeneous behavior of a single work on several examples of supposedly matching hardware and software of its time, even without any emulation involved. This statement is of course logical, given that the scope of possible factors influencing the experience originally provided by the artwork was far too wide even on a selection of typical computers used in the second half of the 1990s (our major tool for testing being the 1998 G3 iMac from Apple). But it teaches a valuable lesson in regard with possible prejudices in the ways of considering digital art conservation ethics: it is extremely complex to define a precise «original» look and feel of certain artworks -the reference condition of traditional conservation -to base some ethical decisions on during a conservation action. CD-ROM artworks are deeply affected by this matter, as a type of works made to be broadly used and viewed outside from the borders of technologically controlled contexts such as art exhibitions -in other words, as works viewed on an uncontrollable variety of platforms in users' homes [21]. As such, they highlight in an exemplary way the difficulty of transposing for born-digital art conservation some of the core of usual conservation theories and principles [22], even though these artworks are more materiality-based than most born-digital art: their precise means of existence already imply flexibility and compromise in the understanding of what they were. In fact, there is no possible notion of original equipment in the case of these artworks.

The best way to work around this issue is to think in terms of a «range of acceptability», that embraces types of equipment that fit the historical context of these artworks in regards to the most commonly used technologies at that time. Defining limits of global periods in the use of certain operating systems, computers, or software versions, rather than a single precise computer type or OS depending on a single year, for instance, allows a needed flexibility while still ensuring a vision on technological coherency when looking at an artwork. This idea has preexisted for some time and has been applied, in the archiving field, by Jeff Rothenberg, who had mentioned already in 2000 the need for definition of a « representative range of original platforms and system configurations » [START_REF] Rothenberg | An Experiment in Using Emulation to Preserve Digital Publications[END_REF]. In the context of our research, it seemed to be an important guideline to keep in mind when approaching interactivity tests as much as the documentation of the artworks. The fact that several types of hardware and systems existed and were used in parallel at the time, and that a work from 2000 could have been simultaneously viewed and experienced by users on brand new systems from 1999/2000 and on far older ones from the mid-1990s, is indeed an essential element of nuance in a critical approach of emulation as a preservation of experience. All the global experience fluency (display speeds on the screen as well as interaction speeds), for instance, often turns out to be significantly different: even in interaction conditions brought to the closest possible one to another, it is almost impossible to get the exact same feeling in terms of fluency when browsing certain artworks in different forms. A very interesting element is that this phenomenon goes two ways: emulated versions can often be of a higher fluency than the supposed original behavior (even until the point of excessive speeds distorting the ease of navigation through the work), and not exclusively the other way around. These observations are easily explainable by the fact that emulators, without a very specific set up adapted to the original capacities of the computer to emulate, can be granted much bigger power and speed than equipment from their time was capable ofand that the CD-ROM artworks were made for -thus resulting in a technological incoherence, in spite of a seemingly «faster working» result. For these reasons, anticipating the possible impact of the transformations resulting from an emulated environment on the experience of the user nowadays, seemed to us a fundamental issue. Beyond the obvious impossibility of reaching an optimal solution to be applicable on a large scale, the study of this impact and its examples (crashes, artifacting, poor maneuverability) always appeared valuable, for it gives or reinforces the awareness of its importance into the equation, thus proving the cautiousness it demands when mediating an experience to a future audience.

Another substantial element that comparative tests show is the deep transformation of physical interface devices, tactile (mouse and keyboard) and visual (screens), constituting a serious threat to anticipate for conservation procedures in the upcoming decades. One of the main issues raised by emulation is not related to its inner mechanisms, but to the contemporary physical material it can remain tangibly coherent with: computer forms have considerably changed since the 1990s in terms of physical interfaces, and are on the path to far more massive transformations, thus leaving a worryingly decreasing possibility for an emulated environment to keep means of interacting with the user in the ways the system it restitutes was initially made for. Among many issues this raises, it points out the growing need of reflecting on the conservation of interface objects on their way to a near obsolescence (the mouse, the large solid-keys keyboard) -not mentioning the ones already left behind by the industry (the CRT screen, the mechanical «ball» mouse) -, but also, on the existing means to implement them on newer computers running emulators while it is still possible. Certainly, at last, it questions the consequences of their disappearance on the understanding of typical former popular interactive actions for younger generations of viewers and users in the future. During the protocol of comparative tests, we could for instance experience the already drastic «feel» difference between browsing through a work with an obsolete mechanical ball mouse and with a current optical mouse, suggesting the high scale of interference with the experience of the work that newer mice designs and technologies would possibly have, or even, their hypothetical replacement by trackpads within industry trends.

Conclusion: documentation and means to guide through emulation as a renewed experience

As a result of many of these insights, it seemed to us within the workflow of the LIMA project absolutely essential to place at a central position documentation, in all its forms. This documentation is equally important in two aspects: the material components (physical aspects documentation, through visual means) and the technical specifications (technical aspects documentation, through textual means). We intended to give a major importance to direct access for the viewer or user to this complete documentation, as a necessary accompaniment to the transposed experience of the interactive digital content in an emulated environment. Different levels of required documentation to present next to the emulated artworks were therefore defined, in order to minimize the losses of important aspects, from the original interactive behavior of the work, which can be documented by video recordings of exploration sessions, to the visual aspect (image ratio, resolution, number of colors), which can be restituted by still captures and textual data. Also we considered relevant the inclusion of a visual documentation of the «primary materiality» of the works, their boxes and packages, and the possible key physical elements in understanding the concept when they exist, via scans and photographs. Lastly, it includes a focus on their «secondary materiality», constituted by the technological context of the CD-ROMs, and illustrated by pictures of typical matching equipment and devices (for instance the display screen technology, CRT screens from the 1990s having a critical impact on the image aspect). The video documentation resulting from captures of the comparative tests between emulated versions and original environments, which we intend to push further and improve technically in the future, is also to be joined to this material and will be kept accessible for researchers as a warning sign of and pedagogical resource for possible reliability issues. At the risk of concluding on an overused statement, preservation is compromise by definition, and if there is one striking characteristic regarding the conservation of early interactive digital artworks such as those carried by the CD-ROM, it is how they compel us, nowadays, to accept this principle. CD-ROM artworks stand on many borders, in between broad-diffusion duplicated objects suggesting systematized archival treatments and single specific objects requiring case-by-case conservation attention; in between the materiality of their physical components and the seeming immateriality of their digital content. As such, they crystallize many of the major issues that digital art conservation has to face with regard to finding a balance between the preservation of access and experience. During the research we led at LIMA, we tried to maintain this balance as much as possible, by adopting an emulation strategy to offer new viewers and researchers the opportunity to still browse through these artworks, while finding means to accompany and frame this technologically transposed experience. These means were reflected on in order to ensure the closeness of current user experiences to what we can still know and witness of these works' «look and feel» on computer equipment of the 1990s (here using closeness as a term reflective of the impossibility to either ensure an exact similarity or even define an exact reference condition to it), and were orientated towards a structured and extensive documentation, covering various irreplaceable material layers as well as requisite technical information, not only for research purposes, but also, for a potential museum visitors' awareness. Awareness and public sensitization to the matters we approached here are certainly what could be a valuable last opening. Beyond the implications of emulation where some authenticity and integrity losses become inevitable in the plight for access created on the newer technological equipment of such artworks, the best strategy possible to keep a true understanding of their nature could rely on the way to guide the contemporary visitor through their discovery, to educate him to see and use these object for what they now truly are: pieces of a history.
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 1 Figure 1. Two examples of CD-ROM physical package designs. Person to Person (right) by Stansfield/Hooykaas, and Puppet Motel (left) by Laurie Anderson.
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 2 Figure 2. The virtual photo album of Person to Person, showing details of existing pictures in the work picked and "photographed" by the viewer when interacting with the CD-ROM.
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 3 Figure 3. Example of computer equipment belonging to the historical «range of acceptability» matching with CD-ROM artworks from the late 1990s: iMac G3 with CRT display, solid wired keyboard and wired ball mouse.
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 4 Figure 4. Example of visual documentation for online access to viewers or users: still extracted from a video capture sample of a browsing session through the artwork (on the left), and the artwork shown together with coherent viewing equipment and all its elements (on the right).