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Introduction 

Any examination of video game preservation begins with acknowledging one simple, yet 

infuriating, fact: there is no such thing as a video game.1 As digital objects, video games utilize 

hardware such as highly specific devices to control the user interface.2 However, unlike most 

consumer software, a user cannot place video game storage media into any piece of hardware 

and access it. There are severe restrictions on hardware compatibility for video games, leading to 

confusion as variants are produced for specific hardware. As a video game is translated and re-

released over time and across national borders, the variants continue to increase. Graphics, sound, 

characters, storyline, mechanics, narrative, all of these aspects and innumerable others can vary 

between these manifestations. In the end, there is never one video game, only an overwhelming 

mass of contradictory variants. 

Film has a number of examples of variance related to differences in film technology, 

altered content, or the crossing of national borders. Showboat (1929) was shot in sound and silent 

formats, the two variants released simultaneously to theatres. The Blue Angel (1930) was also 

shot in English and German variants and released simultaneously to different geographic 

regions.3 These variants demonstrate the problem exists in multiple media forms. 

What is unique about variance in video games is its sheer complexity and nuance. 

Consider Street Fighter II: The World Warrior. This popular video game was first released for 

arcades in 1991. Players hunched over simple controls consisting of a button and joystick to play 

the coin-operated machine. In 1992, an updated arcade variant Street Fighter II: Champion 

Edition premiered. By 1994, three more arcade variants emerged: Street Fighter II: Hyper 

1 There is a great deal of confusion regarding terminology digital games. For the sake of consistency, “video game” 
is used to refer to all electronic games. “Game” is also used for shorthand when the exclusive topic of discussion is 
the medium of video games. 
2 For commonly used vocabulary, please see the Glossary of Terms in Appendix A. 
3 Dave Kehr, “A Wanton Woman’s Ways Revealed, 71 Years Later,” New York Times, Jan. 9, 2005. 
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Fighting, Super Street Fighter II, and Street Fighter II Turbo. That is a total of five separate 

arcade updates, all altering the mechanics, graphics, and characters endemic to the original 

release, yet all claiming to be “updates” or “versions” rather than new video games. These five 

variants were later released on home video game consoles, beginning with the 1992 release of 

Street Fighter II for the Japanese Super Famicom system. Graphics were altered, game 

mechanics simplified, and a cheat code introduced that let players gain combat advantages. U.S. 

Gold Versions were released for various computer platforms including the Commodore Amiga 

and ZX Spectrum, with button and joystick replaced by mouse and keyboard. Anniversary 

editions resulted in subsequent, more recent variants for systems in the past few years. In total, 

eighteen different variants of the original artifact exist, all claiming to be authentic 

representations of the same user experience. 

The problem of variant forms is rampant throughout the industry. According to the 

Guinness Book of World Records Gamer’s Edition,4 Tetris is the video game with the largest 

number of variants to date. Since its development in 1985 by Soviet scientists, an astounding 

sixty-five official variations exist. When video games are constantly moved across hardware, to 

different controllers, all aspects of content altered, how can anyone possibly know if one of the 

dozens of available variants is representative of a desired user experience? 

This is not simply a theoretical concern regarding the confusing nature of variability. It 

significantly affects player interactions with video games. When a player chooses to play a video 

game, they are placing a certain level of trust in the acquisition process. Players assume that 

purchasing Street Fighter II for a home console combines the arcade game experience with the 

comfort of playing at home. Essentially, the player seeks an authentic representation of the 

4 Guinness World Records, Guinness World Records Gamers Edition 2011, London: Guinness World Records, 

2011. 
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original user experience, whatever that might be. When that experience is not provided in the 

variant video game, players feel betrayed. One only has to browse through the plethora of online 

gaming sites to see how passionately these players react when authenticity is perceived to be lost. 

Yet this is not an issue exclusive to the passionate player. It is also of concern to 

archivists. In Best Before: Videogames, Supersession, and Obsolescence, Professor James 

Newman notes: 

“Put crudely, if [the video game variant]…does not look like the original (displaying 

graphical differences), does not sound like the original (having music and sound effect 

anomalies), is not controlled in the same way as the original (with variations in the feel of 

the gameplay), then to what extent is it an appropriate archival or display resource?”5 

Archives also function under an unwritten pact of trust. Artifacts and documents collected by an 

archive are assumed to be authentic representations of the original artifact unless stated 

otherwise. If an archive substitutes one video game variant with another that modifies the 

original user experience, they also violate the trust of their users. 

It could be argued that these variants matter to many historians, as well. Culturally, video 

games are a hotly contested aspect of new media and digital cultures, a significant part of youth, 

fandom, and subculture studies, and have formed part of many legal inquiries into freedom of 

speech. Technologically, video games are evidence of the history of computing and the 

innovations that technologies have undergone for the past fifty years. Historians studying any of 

these concepts may wish to access the video games that are part of these larger technological or 

cultural trends, but there is an assumption that any artifacts consulted must reflect the user 

experience that generated these trends. For a historian, significant alterations between variants 

might lead to false conclusions regarding the source material. 

5 James Newman, Best Before: Videogames, Supersession, and Obsolescence, 37. 
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An archivist considers the requirements of user groups most likely to consult materials at 

their institution. It is likely that these contradictory user groups require access to different types 

of content. Video games, as software, are comprised of many types of content: technological 

(accompanying hardware/software, underlying code), audiovisual (graphics and sound), and 

narrative (storyline, characters, player goals). The archivist is left struggling with what variants 

of a video game best represent the content of importance to the institution’s target user-groups. 

Without a framework by which to consider the variant forms of video games, it is up to the 

archivist to puzzle out meaning from a confusing array of artifacts.  

In the realm of the archive, media variants are traditionally interpreted in a more 

hierarchal sense, with a source text branching out to derivative texts. In theory it is possible to 

trace a work to its original representation and to locate the object that is the most authentic 

manifestation of the creator’s intent. In practice, such a hierarchy is not applicable to video 

games, as these digital objects rarely consist of a source text and derivative works. They exist in 

an endless array of variant forms linked by a confusing array of relationships. Without the ability 

to tease out the meaning of alterations between video games, the process of archiving and, by 

extension, preserving video games remains riddled with approximations and assumptions. 

This thesis proposes a new framework for video game preservation and a shift to 

considering variant forms an intrinsic characteristic of video games. Alterations to variants can 

be quantified and discussed with a standardized lexicon rather than vague, contradictory industry 

or archival terminology. It is the interaction between variants that acts as the foundation of how 

video games are acquired, preserved, and made accessible for the long-term. In short, 

consideration of variant forms is proposed as the center of video game preservation as a practice. 
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It is only then that video games preserved by an institution can truly represent the rich history of 

the medium. 

The first half of this thesis considers the issue of variant forms in video games from the 

point of view of recognition and definition. First, I will review the treatment of variant forms in 

cinema, and examine whether these practices are applicable to variant forms of video games. 

Next, I will review how video games exist as both audiovisual media and software to utilize 

preservation frameworks from both object types. This creates a general understand of how to 

approach variant forms in video games. Following this overview, I propose a lexicon of 

terminology that describes variant forms in video games. To better demonstrate how these 

lexicon terms can be used in practice, two case studies from much altered video games are 

discussed. 

The second half of the thesis considers the creation and application of a framework for 

institutions collecting video games. First, I will build a step-by-step process for video game 

acquisition. In Phase I of this process, an institution tailors their selection criteria to the variant 

forms of video games. In Phase II, the institution approaches variant forms in a set of video 

games considered for acquisition and preservation. This framework is followed by two case 

studies regarding a popular series of video games. In these case studies, I demonstrate how two 

institutions (one technologically-based and one culturally-based) might apply the proposed 

framework in their collection practices. 
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Variance in Audiovisual Media 

Film is a clear example of the process of variance functions in other forms of audiovisual 

media. Alternate cuts of films have existed since the earliest days of cinema. If a film fails to be 

successful with audiences, shortening or restructuring the film into a new variant is common. 

Metropolis (1927) is a well-known instance of this, as the original release was quickly removed 

from theatres, reassembled, and shortened from one hundred fifty three minutes to one hundred 

fifteen.6 Censorship can also be a motivation for making significant changes, such as with 

Babyface (1933), where alterations lessened the amount of sexual content. This significantly 

changed the protagonist’s motivations and added a moral redemption absent in the original 

release.7 In these cases, selecting what variant to preserve is not altogether difficult. Preference is 

often given to whatever variant of the film was intended as final by the main creative artist, not 

the one changed by an exterior force due to the pressures of the market, politics, or social mores. 

However, there are just as many cases of multiple variants that lack a definitive answer to 

which release can be considered to be the first, or most significant, entity. When the film 

industry began to transition into sound, many films were produced in both silent and sound 

variants to account for theatres that had purchased the new technology as well as those that had 

not yet adapted. As noted in the introduction, Showboat (1929) began production as a silent film. 

After the advent of sound, an additional thirty minutes of sound footage was recorded. The film 

was released in two ways: theatres not yet ready for sound acquired the silent release, and 

theatres with sound capabilities acquired the sound variant. In some cases, after the introduction 

of dialogue but prior to the introduction of subtitles, studios would simultaneously produce a 

film in multiple languages. Returning to The Blue Angel (1930), the film was shot in both 

6 Fernando Martin Pena, “Metropolis Found,” Undercurrent 6, Apr. 2010. 
7 Discussed extensively in the documentary These Amazing Shadows. 
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English and German by the same production cast and principle crew. Aside from the difference 

in supporting cast and language, the films are otherwise identical.8 In all of these cases, it is 

difficult to identify archival priorities in determining the most significant variant. 

In an ideal world, all variants of a film would be preserved for future generations. This is 

not practical, leading to controversial approaches in archiving and preserving variable films. The 

practice of film restoration is one such approach, where the aim is to create an authoritative 

source work of a film from multiple, contradictory variants. Unfortunately, determining sources 

to prioritize in such a construction is open to interpretation. The initial release of the film is not 

always a priority, especially in cases where films were altered without creative input. In some 

cases, artists can decide at a later point to change what is the authoritative variant of their work. 

The Director’s Cut of Blade Runner (1982) was assembled through consultation of director 

Ridley Scott’s notes, but not his creative input. The later Final Cut (2007) variant of the film was 

overseen by the director, and is considered by many to be the authoritative work.9 Films such as 

Star Wars (1977) and E.T. the Extra-Terrestrial (1982) underwent controversial alterations as 

their respective directors decided on new creative paths for their works. Making judgments on 

authenticity is challenging in such situations. 

Such confusion is reflected in the ways that collecting institutions attempt to describe 

variants within their cataloguing schema. The Functional Requirements for Bibliographic 

References (FRBR) is intended to present the relationships between interrelated works from a 

user’s perspective. It places texts in four categorical levels: works (distinct artistic creations), 

expressions (the form of a realized work), manifestation (the physical embodiment of a work), 

and item (single instance of a manifestation). The International Federation of Film Archives 

8 Donald Crafton, The Talkies: American Cinema’s Transition to Sound, 1926-1931.. 
9 Will McCarthy, “Do Filmgoers Dream of Director’s Cuts?”, Sci Fi Weekly (blog), Oct. 15, 2007. 



 

      

 

    

   

     

   

 

    

  

  

    

 

  

 
  

13 

(FIAF) has issued cataloguing rules that claim to implement the FRBR standard. In practice, this 

is a limited, and troublesome, implementation of FRBR concepts. FIAF cataloguing rules 

separate film variants into those with minor changes and those with major changes. If the variant 

contains major changes, it is catalogued as a completely separate entity, resulting in a lack of a 

connection between variants.10 It is important to indicate significant changes, but links between 

variants are also critical, and such cataloguing methods destroy the centrality of relationships to 

the FRBR model. 

Dealing with the variability of film from an archival or preservation perspective remains 

a complicated issue, but it is also an issue that has the advantage of open discussion in archival 

circles. Such confusion could be solved if consensus was reached, and yet it has not. How much 

more complicated, then, must the existence and rationale of alternate variants in video games be 

in comparison. 

10 Harriet Harrison, ed. The FIAF Cataloguing Rules for Film Archives. 

https://variants.10
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Lexicon of Variant Forms 
Overview 

Games are digital objects caught between audiovisual content and software. This can 

cause issues when the terminology from audiovisual fields conflicts with that of software. 

Nowhere is this more apparent than in the concept of variant forms. Within the audiovisual 

world, variants of audiovisual content contain alterations to any surface elements. Such 

alterations are immediately recognizable to an audience. Within the software world, a variant is 

that which contains alterations to the underlying code. This might affect the space of interaction 

between player and technology, known as the user interface, but it could also affect the code, 

and so not be immediately noticeable from an audiovisual perspective. 

Part of the confusion surrounding how to define variants concerns practical challenges in 

traditional audiovisual collections. For example, the AACR2 cataloguing schema contains a field 

known as the Edition Statement. This field is only used if the item in question specifically states 

it is a variant, even if common sense would note there are alterations to the work. In contrast, 

OCLC contains a field for obvious alterations such as differences in “language, edition, format, 

or content of the item.”11 While some of these alterations are readily apparent, other alterations 

are not as immediate. There is certainly a framework in use by cataloguers dealing with variant 

forms, but it is insufficient for traditional audiovisual content, much less for the complexity of 

software objects. 

It is necessary, then, to instead turn to a software-exclusive model such as the JISC’s The 

Significant Properties of Software: A Study, which defined a four-layer model for software that 

includes a Package, Version, Variant, and Download. The Package can be associated with the 

traditional concept of the original in that it refers to a work with a single functional purpose. 

11 “When to Input a New Record,” OCLC. 
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Versions of a Package are those that change detailed functionality, correct errors, or change 

behavior and user interaction. Variants of those Versions include alterations between operating 

systems, which accidentally result in alterations to behavior. Downloads refer to the physical 

instance of that Package.12 Such a framework gives a basis for considering alterations to both 

surface properties and source or executable code. 

In addition to these practical examinations of the issue, there are more theoretical 

concepts to consider. In Mechanisms: New Media and the Forensic Imagination, Matthew G. 

Kirschenbaum discusses the plethora of variants that exist for one hypertext work: 

“What is the threshold by which mere variants in a text promote the text to the status of a 

new version of the work? What are the relationships between the physical or 

documentary incarnations of the work and its version history...Can a particular version 

ever be so radical and wrenching as to constitute a whole new work, rather than merely a 

version of a previous?”13 

Variant forms of works are recognized throughout audiovisual and software media, but 

their definitions are too subjective to be of use. This inhibits a further examination of an issue, as 

there can be no consensus without consistent terminology. Therefore, the first step to working 

with variants is to define, categorize, and discuss them concretely rather than subjectively. 

12 Brian Matthews et al., The Significant Properties of Software: A Study, Science and Technology Facilities Council. 
13 Matthew G. Kirschenbaum, Mechanisms: New Media and the Forensic Imagination. 

https://Package.12
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Common Video Game Vocabulary 

Before proceeding, it is necessary to clarify a few select terms that will be used 

repeatedly throughout this lexicon as well as the rest of this project. This terminology was not 

created for this project and is instead taken from game communities. For a more exhaustive list 

of terminology used throughout this project, please see Appendix A: Glossary of Terms. 

Breaking down the concept of video games begins with the concept of games in general. 

In Rules of Play: Game Design Fundamentals, Katie Salen and Eric Zimmerman give the 

following definition: “A game is a system in which players engage in artificial conflict, defined 

by rules, that results in a quantifiable outcome.”14 Video games, then, are a form of software that 

generates some kind of audiovisual feedback as a result of player interaction. As software objects, 

an institution is not simply collecting video games but instead a software object defined by code. 

How that video game is defined depends upon the institution. 

Video game design is a process that results in the development of a game in source code. 

This is a human-readable code that includes developer commentary and anecdotes on the design 

process. To save time during development, games sometimes utilize a game engine that abstracts 

common tasks within a framework. This game engine is added to the source code. Source code is 

compiled, or translated, into machine-readable executable code. It is the executable code that is 

mass-produced, stored on various types of storage media, and sold to consumers. While 

compiling source code does create a playable object, it erases a significant portion of the 

development history. Errors, occurring in the source or executable code that causes a game to 

function incorrectly, are referred to interchangeably as bugs or glitches. 

What is critical to note here is that a video game as acquired by a collecting institution is 

one of two very different objects. On the one hand, an institution can consider a video game to be 

14 Katie Salen and Eric Zimmerman, The Game Design Reader: A Rules of Play Anthology. 
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the playable software, or executable code, that forms the interaction between player and game. 

On the other hand, an institution can equally consider a video game to be the source code, later 

translated into a playable object, which forms the interaction between developers and game. 

Neither definition is correct and is completely dependent upon scope and context. 

Source and executable code are developed to be compatible with specific platforms, 

hardware that allows a game to be accessed. Dedicated game platforms built either primarily or 

specifically for access to game content are known as consoles and include peripheral objects for 

user interaction with the game. Controllers with buttons and joysticks are the most common 

peripheral inputs, but more exotic items such as fishing poles have existed. When a console has 

built-in controllers and audiovisual outputs, it is known as a handheld or portable game console. 

Dedicated game platforms intended for commercial use, and built to require payment per game, 

are known as arcade games. In addition to these dedicated systems, games are also accessible on 

more common hardware such as computers and mobile phones through associated peripherals 

Within a game, gameplay refers to how a player interacts with a game. This includes 

several related concepts. Game mechanics are the rules that produce player interaction. Plot, if 

present, gives motivation to distinct objectives. The space in which a player successfully 

completes objectives is referred to as a level. Common level types include those that correspond 

to physical space (area), a specific scenario to overcome (mission or quest), or short games 

within a game (minigame). 

Progression through a game through its levels from its starting point to a successful 

ending point is known as a playthrough. Each subsequent progression through the game is also a 

playthrough, but it is the first that encompasses the initial user experience. Occasionally, 

completion of the initial playthrough unlocks content for subsequent playthroughs. 
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Lexicon Terminology 

Compilations combine a group of games in larger packages, allowing the player to acquire a 

collection of associated titles. Due to the fact that games in a compilation may originate on 

different platforms, compilations can include Emulated Variants or Ports, discussed further on. 

Compilations often occur in a retrospective capacity, combining games from a particular 

franchise, platform, or company. For example, Sonic Mega Collection (2010) combines a total of 

nine Sonic the Hedgehog franchise games, making a popular character’s adventures conveniently 

available in a single package.15 

Emulated Variants allow access to a game’s executable program on incompatible platforms. 

This is accomplished through use of a software application known as an emulator that simulates 

a game’s original operating system and hardware dependencies. Even when emulators are of 

high quality, changes in input and output devices results in alterations to the user experience. For 

example, Sonic Mega Collection Plus (2007) is a Compilation of several games accessed through 

Sega Genesis emulators. These emulators were intended to produce highly accurate graphics, but 

differences in the quality of displays cannot accurately reproduce graphics regardless of the 

emulation’s quality. Similarly, differences in controller inputs cannot reproduce the look and feel 

of older inputs. 

15 Scarred Sun, webmaster, “Sonic Mega Collection,” Sonic Retro Wiki. [henceforth, any webpages from this wiki 

are cited by title of the page followed by “Sonic Retro.”] 

https://package.15
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Figure 1: Screenshots of Sonic the Hedgehog 3, with original release on left (Games Database) and Emulated 

Variant from Sonic Mega Collection Plus on right (Waterfowl Blog) 

Exclusive Content Variants include bonus materials or enhancements available to users only 

through purchasing a game packaged with the Exclusive Content. Time, platform, region, or 

retailer limits consumer availability of such content. This availability is often unstable, as 

content can become more or less exclusive over time as variants become more or less available. 

Exclusive Content Variants are further divided into Exclusive In-Game Content and Exclusive 

Real-Life Content, though both are often included in any limited edition of a game. 

Exclusive In-Game Content materials modify the user experience by adding interactive 

content to a game. They range from additional levels to cosmetic enhancements to a 

user’s characters. For example, Batman: Arkham City: Robin Version (2011) was 

exclusively released in the United Kingdom and included access to the character Robin. 

Several months later, however, this content was made available for download as a 

separate purchase, removing its exclusivity and rendering it a type of Expansion.16 

Exclusive Real-Life Content includes distinctive packaging, promotional materials, 

production content, and even replicas of in-game items. These do not affect a user’s 

16 “Batman: Arkham City Wiki Guide – DLC and Expansions,” IGN Entertainment. 

https://Expansion.16
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experience with the game, but they often function as a sign of status indicating a more 

limited collectible experience. For example, Batman: Arkham City Collector’s Edition 

(2011) for PlayStation 3 includes an art book documenting the game’s production 

process, an exclusive Batman statue, and an album of music inspired by the game, all of 

which are packaged in a collectible box.17 

Figure 2: Real-life content packaged in Batman: Arkham City Collector’s Edition (1Up Blog) 

Expansions modify a game through the addition of interactive content such as cosmetic changes 

to characters or new levels, areas, or other gameplay scenarios. Expansions include the same 

material as Exclusive In-Game Content. What differentiates them is that an Expansion is not 

limited in how it’s released and is available to all users that purchase it. Expansions are further 

divided into Cosmetic Expansions and Gameplay Expansions, though many games eventually 

receive both types. 

Cosmetic Expansions contain additions that affect only aesthetic aspects of a game. This 

might include the clothing a character can wear or newly designed objects that function 

similarly to items that already exist in the game. For example, downloadable content for 

17 Chris Pereira, “Batman: Arkham City Collector’s Edition,” 1Up (blog), July 19, 2011. 
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Batman: Arkham City known as a Skins Pack includes seven costumes for Batman 

inspired from his appearances in films, comic books, and animated television series.18 

Gameplay Expansions contain additional content that augments gameplay such as new 

missions, levels, or quests. For example, Batman: Arkham City received an online-

download Expansion known as “Harley Quinn’s Revenge.” This level includes a new 

post-game mission that involves battling the villainess Harley Quinn.19 

Linked Video Games include interactive content accessible only through methods that require 

access to a separate Linked Video Game. This is a rare feature requiring multiple titles be 

developed with the concept of linking in mind, as source code must recognize content from 

another Linked Video Game. For example, The Legend of Zelda: Oracle of Ages (2001) and The 

Legend of Zelda: Oracle of Seasons (2001) were released as complimentary games. Once the 

first playthrough of either game is completed, a password appears on-screen. Inputting this 

password into the other Linked Video Game begins a new playthrough with previously 

inaccessible characters, events, and objects.20 

Patches traditionally refer to modifications in a game’s source and executable code to rectify 

bugs or glitches. More recently, developers have begun to use the term when referring to 

modifications in an online game that are available to all users. Therefore, Patches are divided 

into the very different terms of Corrective Patches and Upgrade Patches. 

Upgrade Patches introduce new gameplay content post-release. For example, World of 

Warcraft (2004) is a massively multiplayer online role-playing game (MMORPG) that 

receives weekly patches. One was an Upgrade Patch that added the dungeon level 

18 “Batman: Arkham City Wiki Guide – DLC and Expansions,” IGN Entertainment. 
19 Ibid. 
20 Rappaport, Jason (founder), “Linked Game,” ZeldaWiki. [henceforth, any pages from this wiki are cited by title of 
the page followed by “ZeldaWiki.”] 

https://objects.20
https://Quinn.19
https://series.18
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Zul’Gurub. All paying subscribers of the online game automatically gained access to a 

new area of content free of charge once the Upgrade Patch was downloaded. 

Corrective Patches rectify bugs that negatively affect gameplay. Returning to World of 

Warcraft and Zul’Gurub, the Corrupted Blood Bug was introduced through the dungeon 

and spread throughout the game’s online servers. It passed player to player and 

permanently killed a user’s avatar. In response, Blizzard Entertainment developed a 

Corrective Patch to neutralize what became known as the Corrupted Blood Plague.21 

Ports redesign a game’s source and executable code so that it is accessible on a platform other 

than the one it was designed for. As a result, it adapts the game to differences in hardware’s 

central processing unit architectures, graphics settings, and peripheral devices. Ports are further 

divided based upon technological differences between the original and target hardware systems. 

Single-Generation Ports involve consoles closer in their technological capabilities, such as a 

port from PlayStation 2 to Xbox. Multiple-Generation Ports are separated by a larger expanse 

of time and contain greater differences, such as a port from PlayStation 2 to Xbox 360. 

Computer-Console Ports are between a computer and game console that results in unique 

problems due to incompatibility between the two types of hardware, such as between PlayStation 

2 and Windows PCs. 

Single-Generation Ports are developed within a single generation and often for near-

simultaneous release on multiple platforms. Both PlayStation 4 and Xbox One consoles, 

released in 2013, are part of the eighth generation of game consoles. Assassin’s Creed IV: 

Black Flag (2013) was released for both of these consoles. On PlayStation 4, the game 

renders at 1,080 pixels, and runs at a consistent 60 frames per second, displaying in HD 

21 Alex Ziebart, “WoW Archivist: The Corrupted Blood Plague,” WoW Insider (Blog), Jul. 26, 2011. 

https://Plague.21
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image quality. On Xbox One, the game renders at 900 pixels and runs at an intermittent 

30 frames per second, creating a rougher, less consistent image quality.22 

Figure 3: Screenshots from Single-Generation Ports of Assassin’s Creed IV: Black Flag (Product-Reviews.net) 

Multiple-Generation Ports are developed to allow access to games on platforms from 

separate console generations. While some Multiple-General Ports are developed after the 

original release, others are released simultaneously during the span of time between two 

generations Assassin’s Creed IV: Black Flag was additionally released for seventh-

generation consoles, including on PlayStation 3. The older console system fluctuates 

between 30 and 60 frames per second. This results in subpar graphics and disrupting the 

fluidity of controller inputs.23 

22 David Bierton, “Next-Gen Face-Off: Assassin’s Creed 4,” EuroGamer (blog), Dec. 6, 2013. 
23 Bierton, “Next-Gen Face-Off.” 

https://inputs.23
https://Product-Reviews.net
https://quality.22
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Figure 4: Screenshots from Multiple-Generation Ports of Assassin’s Creed IV: Black Flag (PCGames.de) 

Console-Computer Ports are especially problematic due to differences in technical 

specifications. Game developers can plan for the exact technical abilities of a console, but 

computers must contain a range of acceptable capabilities. Returning to Assassin’s Creed 

IV: Black Flag, the game was released for Windows PCs. An exceptional computer 

system with high graphical capabilities results in audiovisual content nearly identical to 

that found on PlayStation 4. Less robust computers range from seventh to eighth 

generation graphics and frame rate fluctuation. Keyboard and mouse replace controller 

mapping, with the user deciding what inputs relate to movements in the game.24 

Pre-Release refers to any variants created during the development process. Through the history 

of the media, it was unlikely for Pre-Releases to be publically available prior to release. Some 

games were unofficially released through online piracy, which can also be considered Pre-

Releases. Recently, developers have allowed limited access to Pre-Releases so as to test the 

24 David Bierton, “Next-Gen Face-Off: Assassin’s Creed 4,” EuroGamer (blog), Dec. 6, 2013. 

https://PCGames.de
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success and stability of a game. These variants are further divided into Private Pre-Releases and 

Public Pre-Releases depending upon official level of access. 

Private Pre-Releases are tested by developers, focus groups, or individual game testers 

rather than by release to a limited public. This term also refers to Pre-Releases intended 

to remain private, even if publically released by accident or through game piracy. For the 

majority of game history, these have been the most common type of Pre-Releases. 

Public Pre-Releases are available to the public under strictly controlled circumstances. 

This type of release is almost exclusively the realm of online role-playing games, as they 

contain elements that require testing with a large number of users. Such releases often 

increase hype surrounding a game, even though accessible content can be buggy. 

Regional Variants are those games altered when released in different geographic or market 

regions. The greatest challenge of localization as a process is maintaining player immersion. 

Alterations target content that might annoy a player and remove them from a seamless user 

experience. However, a balance between retaining the essence of gameplay and cultural 

alterations is not an easy challenge to meet. Intentionality is a significant factor of these types of 

variants. Localized Regional Variants intentionally alter interactive content such as 

audiovisuals and gameplay to account for cultural differences. Hardware Lock-Outs are the 

result of alterations to region-specific hardware, not intentional alteration of interactive content. 

Broadcast Regional Variants accidentally alter content due to different broadcasting standards, 

which is completely out of developer control. 

Localized Regional Variants are intended to alter any elements of a game that might not 

produce the same effect in another culture. This often begins with translations of 

language, such as implementing new text, but can extend to hiring new voice actors or 
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adding subtitles. Some alterations attempt to compensate for cultural references or 

humor. For example, the Japanese game Phoenix Wright (2001) features a character 

named Masashi Yahari. In Japanese, the name means “with certainty” (Masashi) and “of 

course” (Yahari). There were a number of puns regarding the certainty and obviousness 

of that character’s actions. In localizing for English-speaking audiences, the character’s 

name was changed to Larry Butz and all humor altered accordingly.25 There are also 

many examples of localization undertaken to avoid alienating a target culture. In The 

Legend of Zelda: A Link to the Past (1991), the Japanese release includes a fictitious 

alphabet inspired by Egyptian hieroglyphics. As hieroglyphics contain religious 

significance, Nintendo removed such symbols in the North American release.26 

Hardware Lock-Outs render games produced for one geographic region inaccessible in 

another through mechanisms such as lockout chips or altered storage media. This 

typically occurs for the purpose of price discrimination or to enforce unequal regional 

release dates. For example, cartridges for the Japanese Super Famicom and the North 

American Super Nintendo Entertainment System are built in different shapes. Though the 

executable programs within the cartridges are identical, Japanese cartridges cannot be 

physically entered into the North American console without illegal third-party adapters. 

Broadcast Regional Variants contain unintentional alterations due to differences in 

broadcast standards such as frames per second or color space. For example, the titular 

character of Sonic the Hedgehog (1991) moves faster in Japan than in Europe due to 

25 Karin E. Skoog, “How Video Game Translation Differs From Other Types of Translation,” LAI Blog (blog), Sep. 

25, 2012. 
26 Chris Melissinos and Patrick O’Rourke, eds, The Art of Video Games: From Pac-Man to Mass Effect. 

https://release.26
https://accordingly.25
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faster frames per second and the game’s soundtrack is also pitched lower in Europe than 

in Japan. Both are a result of differences in NTSC and PAL broadcast standards.27 

Remakes significantly alter a game so as to create an alternate user experience. These variants 

have become increasingly common in recent years and function as a way to reintroduce older 

games to newer audiences, but they remain controversial in game communities. They are 

classified according to the type of altered content. Conversions remake source or executable 

code to make a game accessible on another platform, but they do not intend to alter any 

audiovisual or content material. In contrast, Audiovisual Remakes and Content Remakes alter 

audiovisual and gameplay aspects, respectfully. Most Remakes are both Audiovisual and 

Content Remakes, with Conversions no longer required due to the invention of porting. 

Conversions intend to recreate the user experience of a game on another platform. Prior 

to the invention of porting, it was necessary to remake source code in such a way that the 

resulting executable code was as close to the look and feel of the original game as 

possible. Any audiovisual or gameplay alterations are a consequence of or deliberate 

attempt to compensate for the new platform. For example, Sonic the Hedgehog was first 

released for the Sega Genesis console with 16-bit graphics, but the Sega Game Gear was 

a more popular system in certain markets. This led to a Conversion of the game to access 

other markets. Unfortunately, Sega Game Gear used less-sophisticated 8-bit graphics and 

is viewed on a screen with smaller resolution. Warning signs were added for those in-

game areas less visible on the new platform so as to create the same level of player 

difficulty on all systems.28 

27 Newman, Best Before. 
28 Newman, Best Before. 

https://systems.28
https://standards.27
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Audiovisual Remakes greatly improve the quality of audiovisual content. Visual 

improvements can include updated resolution, color palette, pixel size, frame rate, or 

dimensionality. Audio improvements can include updated sampling rates, speed, effects, 

music tracks, and voice actors. For example, Myst: Masterpiece Edition (1999) is an 

Audiovisual Remake of Myst (1993). The Remake changed the game’s original 8-bit 

graphics to 24-bit true color and upgraded the audiovisual quality of the score, sound 

effects, and cutscenes. 29 

Figure 8: Screenshot from the original release of Myst (Arqade) 

Figure 9: Screenshot from the Audiovisual Remake, Myst: Masterpiece Edition (Arqade) 

29 Mark J.P. Wolfe, Myst and Riven: The World of the D’ni. 
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Content Remakes alter gameplay rather than audiovisual aspects. Levels or quests that 

are commonly altered while the larger storyline remains untouched. After the release of 

Myst: Masterpiece Edition, another Remake was released called Real Myst: Interactive 

3D Edition (2000). This Remake changed the game mechanics by making it possible for 

the user to freely roam rather than select pre-rendered still images and introduced a new 

level. It also featured an extended ending sequence leading into the later sequel Riven.30 

Figure 10: Screenshot from the Audiovisual and Content Remake, RealMyst: Interactive Edition (Arqade) 

30 Wolfe, Myst and Riven. 

https://Riven.30
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Degrees of Variance: Case Studies 

The game studies field has been categorized by some scholars as a struggle between two 

contradictory approaches: narratology and ludology. Narratology defines games as primarily a 

storytelling medium, with game mechanics framed as the method by which the narrative is 

advanced. Ludology defines games as objects of play, with narrative adding motivation to game 

mechanics. The importance of alterations to a game, then, depends upon which of the two 

approaches is prioritized. In a narratological approach, any alterations to surface properties could 

be significant. In a ludological approach, alterations to source or executable code may be 

significant. By combining the two approaches, alterations that modify interactive content in a 

game can potentially alter the user experience. Therefore, it is not the degree of variance that 

defines the significance of alterations, but instead the context within which that variance resides. 

To demonstrate this point, the following section considers the hierarchy of alterations to 

games and how they affect the significance of variability. It dissects the types of alterations that 

typically augment, detract, or have no effect on the intended user experience. Two much-altered 

games are selected for these case studies and are introduced before proceeding. 

The first of these two case studies focuses on Nintendo’s The Legend of Zelda: Ocarina 

of Time (Ocarina). Originally released in 1998 for the Japanese Nintendo 64 console, it was 

followed two days later with a North American Single-Generation Port and Localized Regional 

Variant. These two titles underwent a total of three manifestations each, all released without 

notice on the market: NTSC-J version (v.) 1.0, v.1.1, v.1.2 (Japanese) and NTSC-U v.1.0, v.1.1, 

v.1.2 (English). Additionally, a Single-Generation Port and Localized Regional Variant was 

released one month later as PAL v.1.0 with an in-game language selection of English, German, 
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or French. This was followed by a second manifestation in PAL v.1.1.31 Unless otherwise noted, 

the audiovisual, content, and code alterations outside of language-specific text in these eight 

variants corresponds to three equivalent variants: v.1.0 (NTSC-J and NTSC-U v.1.0), v.1.1 

(NTSC-J and NTSC-U v.1.1), and v.1.2 (NTSC-J and NTSC-U v.1.2, PAL v.1.0, and PAL 

v.1.1). 

Three subsequent variants of the original Japanese release are also considered. The first is 

The Legend of Zelda: Ocarina of Time Master Quest (Master Quest). Released in 2003, it is a 

Content Remake of Ocarina v.1.2 developed for Nintendo GameCube. Unknown to Nintendo, 

players acquired a Private Pre-Release of Master Quest, with a number of unpatched bugs, and 

publically released it online.32 The third variant discussed is The Legend of Zelda: Ocarina of 

Time 3D (Ocarina 3D). Released in 2011, it is an Audiovisual and Content Remake of Master 

Quest developed for the handheld Nintendo 3DS. Both variants later received equivalent 

Localized Regional Variants for North American release. 

All variants of Ocarina retain the same plot and most of the same objectives. Users play 

as Link, a hero challenged to save the Kingdom of Hyrule and its Princess Zelda by defeating the 

villain Ganondorf. To accomplish this, Link travels through time and accesses unique game 

mechanics depending on his age at that moment in the plot. Central to the game is an emphasis 

on narrative, exploration, and puzzles within a three-dimensional environment typical of the 

fantasy genre. 

The second case study focuses on Pac-Man (1980). First released in 1980 as the Japanese 

Pakkuman arcade game, it was renamed before arriving in North America the same year. Various 

cabinets have been released, but all contain the same game. Pac-Man Plus, an initially 

31 BMF54123, founder, “The Legend of Zelda: Ocarina of Time,” The Cutting Room Floor Wiki [henceforth, any 

webpages from this wiki are cited by title of page followed by “TCRF”]. 
32 Knuckles500, posting to Assembler Games Forum, June, 14, 2009. 

https://online.32
https://v.1.1.31


 

 

    

  

    

    

   

   

 

    

   

    

  

   

          

      

   

   

      

 

    

    

 
 

 

  

 

    

32 

unauthorized modification chip created by Bally Midway and released in 1982, altered the game 

mechanics to provide a new user experience. The continued popularity of the game in its initial 

arcade format has led its developer, Namco, to periodically release cabinets with new artwork.33 

Of the dozens of variants that currently exist of Pac-Man, the focus in this section is on 

three in particular. The Atari 260034 Conversion of Pac-Man (1982) was based on interactive 

content from the original North American arcade game. Namco Museum is a series of 

Compilations combining several Namco arcade games for consoles. It launched in 1995 with the 

release of Namco Museum Volume 1 (Namco Vol. 1) for PlayStation as a Multi-Generation Port 

of the arcade game. To celebrate Namco’s fiftieth anniversary in 2005, Namco Museum: 50th 

Anniversary (Namco 50th) was released for PlayStation 2, Xbox, Nintendo GameCube, and 

Game Boy Advance. This was the first licensed Emulated Variant of Pac-Man based on the 

arcade game’s original executable program.35 

Gameplay for all variants of Pac-Man is simple to understand but difficult to master. 

Players maneuver Pac-Man through a maze, guiding him to eat all pellets. This completes a level 

and begins a new one. Hindering this objective are four Ghosts that chase Pac-Man, each 

programmed with individual game mechanics based on mathematical equations. If the Ghosts 

catch Pac-Man, he loses a life, and the level restarts so long as Pac-Man has additional lives left. 

There is no time limit to clearing the maze, so it is avoiding the Ghosts that are most important to 

gameplay. 

The most discussed alterations to games are those that drastically change gameplay or 

audiovisual content. In some cases, these alterations are so obscure that the remaining user 

33 International Arcade Museum, “Pac-Man,” Killer List of Videogames [henceforth, any webpages from this wiki 

are cited by title of page followed by “Killer List”]. 
34 Originally, the console was released as the Atari Video Computer System (VCS). After the later release of the 

Atari 5200, the console was renamed the Atari 2600. 
35 Jeff Gerstnabbm, “Namco Museum 50th Anniversary Review,” GameSpot. 

https://program.35
https://artwork.33
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experience cannot be considered an authentic representation of the original game. Even if a 

variant’s developers intend their alterations to remain faithful to the original game, they cannot 

compensate for severely altered user experiences. Heavy alterations to game mechanics, 

objectives, areas, or audiovisual characteristics can all potentially fall into this category. 

One example of these types of alterations can be found in Pac-Man for the Atari 2600. 

Conversions are intended to remain faithful to the original user experience. In the case of Pac-

Man for the Atari 2600, to the difference in technical capabilities of an arcade cabinet and 

console were substantial. As a result, the Conversion’s programmer compromised important 

audiovisual aspects. The original arcade game contains five sprites (two-dimensional images 

integrated into a larger background): Pac-Man and his four Ghost pursuers. However, the Atari 

2600 only contains graphics registers for two movable sprites. One of these sprites was required 

for Pac-Man, leaving one movable sprite for four Ghosts. The solution to this limitation was 

television flicker. Each of the Ghosts was drawn on separate frames. By using television flicker, 

persistence of vision creates the illusion that all four are present. Unfortunately, flicker renders 

Ghosts less visible, and a lack of individual behavior patterns tied to each Ghost makes 

predicting their movements impossible. As a result, the Conversion is far more challenging to the 

player and less interesting to one studying the arcade’s novel source code. 

Several other audiovisual aspects of the original game were removed for this Conversion. 

These included the well-known theme song and sound effects, bonus fruits Pac-Man consumes 

for extra points, and cutscenes. This final cut reduces Pac-Man to a purposeless maze. It is the 

culmination of these alterations, not the individual alterations themselves, which classify this 

Pac-Man as its own distinct game related to but not a variant of the arcade game. What this 

example illustrates is that to game mechanics and audiovisual content can be as damaging as 
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alterations to plot and objectives. The key is context. As noted in a revolutionary platform study 

of the Atari 2600, the conversion “needed to simulate the arcade experience, with its sounds and 

video displays…as much as it needed to allow players to pilot a yellow pizza-critter around an 

abstract maze.”36 

Another example of drastic alterations can be found in Ocarina 3D, marketed as an 

Audiovisual and Content Remake of the original Ocarina. The variant is based on a combination 

of Nintendo 64’s Ocarina v.1.2 and Nintendo GameCube’s Master Quest. In reality, it might be 

more accurate to say Ocarina 3D is a new game that reinterprets previously released content. 

The quality of graphical content is significantly improved, as previously sparse environments are 

enriched with more complex textures, brighter colors, and softer polygons. The former twenty 

frames per second are increased to thirty, smoothing out movement. In addition, Nintendo 3DS 

handhelds utilize dual-screen technology to split gameplay between two screens. What was 

originally a single immersive world on a television screen is now shrunken and split in two. 

These alterations can be explained as attempts at upgrading the original game to new technology, 

but the reasoning for other alterations is less obvious. For example, a major plot point involves 

Princess Zelda avoiding Ganondorf by disguising herself as a male named Sheik. In all prior 

variants, Sheik and Princess Zelda are androgynous in appearance. What differentiates them is 

gender-specific clothing. In Ocarina 3D, Princess Zelda and Sheik appear more curved and 

feminine. Areas were also altered, such as the Water Temple’s introduction of colorful borders 

and cutscene camera angles to overtly point out puzzle solutions. Through the combination of all 

of these alterations, the result is that the complex, nuanced gameplay and audiovisuals, often 

cited as one of the greatest games of all time, is reduced to a bright, cheerful, and simplistic little 

36 Bogost and Montford, Racing the Beam, 79. 
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world. Ocarina 3D is a generic fantasy role-playing experience that, while lauded by Nintendo as 

the definitive user experience of the game, nonetheless is only tangentially related to the original. 

After a player has completed one playthrough, beginning a new playthrough gives the 

option of a Main Quest or Master Quest mode. Master Quest mode implies a connection to 

Nintendo GameCube’s Master Quest, but is purposefully designed to be of utmost difficulty to 

those familiar with previous game variants. Dungeons and area map layouts are mirrored, unlike 

the Master Quest variant. In addition, enemies cause double damage from the outset. After 

defeating a boss, the player has the option of another timed battle. When all bosses are defeated, 

the player unlocks a new “Boss Rush Mode,” forcing the player to fight all in-game bosses in 

sequence. These gameplay alterations so extensively prioritize combat over narrative that they 

further demonstrate how Ocarina 3D is an entirely new game merely associated with Ocarina. 

Not all dramatic alterations result in a distinct and separate game. When alterations 

augment the original user experience, the result is not so much a new game rather than a unique 

method of engagement with the original game. These alterations result in variants where the 

critical aspects of the original are seen through the lens of the new user experiences. 

Many such alterations are those that affect the audiovisual content, as aesthetic alterations 

can substantially alter the surface properties that initially connect players to a game. For 

example, consider musical changes in Ocarina v.1.2 for Nintendo 64. The Fire Temple is an area 

that corresponds to the villain Ganondorf, complete with an appropriately sinister musical motif. 

In Ocarina v.1.0 and v.1.1, this music was sampled directly from Islamic chants, creating a 

subtext where Islam is associated with pure evil. In v.1.2, the music was replaced with non-

religious music similar to Gregorian chants.37 This does not erase the original experience but 

37 “The Legend of Zelda: Ocarina of Time,” ZeldaWiki. 

https://chants.37
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instead adds new connections between fanaticism in all cultures rather than an implicit 

association with one faith in particular. 

Just as common as audiovisual alterations are those reliant on technology. For example, 

one objective of Master Quest for Nintendo GameCube was to provide a unique experience for 

players familiar with the original game. Every dungeon features different layouts, level 

progression is changed, and more challenging enemies appear earlier in gameplay. However, the 

variant retains the original plot structure and game mechanics. Another example can be found in 

the unauthorized Pre-Release Variant of Master Quest, which includes additional Map Select 

entry points that allow access to unused scene setups. Accessing the Jabu Jabu’s Belly dungeon 

cutscene through Map Select leads to a different area from that released in Master Quest, with 

altered layouts that created a more challenging puzzle.38 Such forensic material does not detract 

from the player’s experiences, but it does contribute to the study of the variant’s development 

history. 

Pac-Man variants also contain examples of technical alterations that lead to augmented 

experiences. One example is found in Pac-Man Plus, which subverts the conventions found in 

the original arcade game. Eating an energizing pellet in the original release made the Ghosts 

momentarily edible. In this Expansion, eating an energizing pellet causes one of several new 

events to randomly occur, not all of which are positive. Whereas eating an energizing pellet 

previously was a sought-after mechanic, here it instead carries the possibility of negative results. 

Inverting the expectations of the player through an Expansion rewrites existing source and 

executable code to create an experience whose subtext depends upon the original for its meaning. 

Alterations that result in substantially different user experiences are not as common as 

might be expected. In practice, developers tend to minimize the effect of most alterations so as 

38 Knuckles500, posting to Assembler Games Forum, Jun. 14, 2009. 

https://puzzle.38
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not to confuse a less-informed market. When alterations to a game create noticeable changes that 

neither add nor detract from those user experiences that already exist, the result is an almost 

neutral variant. Such a variant can, with proper documentation, function as a suitable 

replacement for the original game should it not be available. 

Subtle alterations to audiovisual content fall into this category. For example, in Ocarina 

v.1.2, Ganondorf’s blood is changed from red to green so that the game could retain all-ages 

rating.39 Master Quest supports a 640 X 480 resolution display rather than the original’s 320 X 

240, creating a slightly more expansive yet equivalent experience. Another example is found 

when comparing the Japanese and American arcade games of Pac-Man. Both the Ghosts and 

Pac-Man received new names when the game arrived in North America, but there are no other 

changes to the underlying mechanics. As the game itself is not affected, such variants remain 

generally equivalent. 

Alterations in technology also fall into this category. If an alteration results in new game 

mechanics, but the player retains an equivalent user experience, faithfulness remains despite the 

changes. For example, Ocarina contains an item known as the Stone of Agony. Nintendo 64 

controllers include an empty slot for peripherals that give the controller new abilities. One of 

these, the Rumble Pak, provides a tactile response to in-game events. In all Nintendo 64 variants, 

acquiring the Stone of Agony and using a Rumble Pak results in the controller shaking when 

near hidden items. Nintendo GameCube controllers instead include a built-in feature known as 

Rumble Feature. When Master Quest was altered, developers compensated for the technological 

change by replacing in-game text regarding the Rumble Pak to indicate the Rumble Feature. 

Another example is found in Namco Vol. 1 and Namco 50th. Both variants visually appear similar 

to the original arcade game, with minor differences in audiovisual content such as altered display 

39 “The Legend of Zelda: Ocarina of Time/Program Revision Differences,” TCRF. 

https://rating.39
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orientation. Mere orientation, however, does not subvert the user experience. For users studying 

Pac-Man from a technological perspective, Namco 50th is closer to the arcade game than the first 

series entry, as it utilizes the original’s source code. To a player, the experiences of both variants 

are equivalent as surface properties are similar enough for that user experience. 

Finally, changes to language fall into the category of alterations resulting in equivalent 

experiences, so long as translations do not obscure meaning. For example, in Ocarina NTSC-U 

v.1.2, new English translations of the Japanese dialogue better explain the language nuances 

missed in NTSC-U v.1.0 or v.1.1. In one instance, Link receives an item from two characters. 

The Japanese text implies a relationship between the characters, which was not communicated 

through the original direct translation. For NTSC-U v.1.2, additional text explicitly states the 

existence of a possible relationship.40 The additional meaning gained is helpful, but it does not 

alter the overall user experience. 

These clear-cut categories are useful for a survey of variance in games. Unfortunately, in 

practice, how to interpret variance is not always clear. The challenge lies in determining whether 

alterations result in additional user experiences, a judgment based on contextual analysis. This 

requires an examination of both the methods of interaction intended by developers and common 

player practices outside the developer’s expectations. It is then possible to determine how 

alterations affect user interpretation. 

It should be noted that establishing normal player practices is not always a simple task. 

Consider speedrunning, a phenomenon in which players attempt to complete a playthrough as 

quickly as possible. This requires methods of interaction outside typical player engagement 

practices. To examine speedrunning, it is necessary to consider the value judgments 

speedrunners place on variants of games. For example, in Ocarina, NTSC-J variants run faster 

40 “The Legend of Zelda: Ocarina of Time/Unused Text,” TCRF. 

https://relationship.40


 

     

     

  

  

  

     

  

   

  

   

    

    

    

 

 

   

     

   

     

    

 
  

39 

than NTSC-U variants, as Japanese text is more condensed than English text. PAL variants are 

slowest of all, due to a difference in frame rate that results in five-sixths the speed of NTSC 

variants. What normally would be variations with equivalent user experiences, as the only 

difference between NTSC-J and NTSC-U is language, now harms user experience if considered 

through the perspective of a non-normative practice. 

Another difficulty lies in considering alterations to a game’s source or executable code 

that does not affect the significant properties experienced by a typical user. In Ocarina, forensic 

analysis of the development process requires access to hidden executable code in any of the 

Nintendo 64 variants. One example is the Crash Debugger, a development tool used to discover 

why a game stops functioning during play and only accessible by forcing a game to shut down 

and inputting a combination of buttons. Within the Crash Debugger are features such as a Stack 

Dump, displaying the contents of a section of memory, and Version Info, which displays a date 

of compilation that corresponds with the variant contained on the cartridge. With a GameShark 

Pro, a commercially available third-party device, users can input codes allowing further access to 

forensic content. For example, using the GameShark Pro to trigger a cutscene regarding one of 

three sacred jewels also triggers a second cutscene in one of three regions. In the released game, 

these regions contain areas that house the three jewels, but the player is not told their locations. 

This hidden content implies that acquiring one of the three jewels originally hinted at the 

location of the others, altering the game’s plot and objectives. Even unused text can indicate vast 

changes, such as remnants of text that indicate an early ending involving sealing a door to defeat 

an incarnation of darkness.41 To glimpse these alterations is to glimpse the development process 

itself. None of this forensic data is available on variants outside of those accessed on Nintendo 

41 “The Legend of Zelda: Ocarina of Time,” TCRF. 

https://darkness.41
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64. Users examining forensic data would be at a severe loss if accessing variants other than those 

on Nintendo 64, but players would not be affected. 

Finally, contextual data packaged with a game, but not directly affecting the executable 

program, can be an issue. For example, Namco Vol. 1 includes a museum mode with images of 

the arcade cabinets, promotional materials, and conceptual artwork. The attempt to give players 

access to contextual data concepts such as arcade cabinets ties the user experience to that of the 

original arcade game. Namco 50th does not contain a museum mode or similar context t other 

than brief images of cabinet artwork encountered during play. Even though the Emulated Variant 

is closer to the original in terms of source and executable code, player disappointment centered 

not on the accuracy of gameplay but on the lack of contextual content. 42 In such a situation, user 

experience is based on what factors are considered most significant, here defined as context 

rather than play. 

42 Craig Harris, “Namco Museum: 50th Anniversary,” IGN Entertainment. 
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Institutional Framework for Considering Variant Forms 
Overview 

Any framework for institutions to manage, collect, and preserve variant forms should 

consider a variety of common institutional types and needs. The requirements of institutions 

focused on games as code will be quite distinct from those focused on games as playable 

artifacts. These distinctions must be examined prior to finding a framework suitable to both. It is 

essential that a framework be broad enough for both types of institutions, yet specific enough to 

function as a suitable guideline. 

Code-oriented collecting institutions focus on game history or the history of technology. 

Examples of such institutions include the Computer History Museum in Mountain View, 

California and the International Center for the History of Electronic Games in Rochester, New 

York. In terms of potential items of acquisition, collecting and preserving source code allows a 

glimpse into the design and production history of these games. Comments left behind by 

developers, lost when source code is compiled, are an inside look at the design of the medium. 

Executable code allows access to forensic data even if more detailed development history is lost. 

Artifact-oriented collecting institutions focus on games within a study of the medium 

itself or in a larger social and cultural context of what the medium represents. This necessitates a 

further division into two types of artifact-oriented collecting institutions. On the one hand, there 

are larger cultural institutions that study games as examples of other phenomena. In such 

institutions, games themselves are not as important as what they might represent. One example 

would be the National Museum of Play at The Strong in Rochester, New York. On the other 

hand, there are those institutions that focus on game studies by building a larger understanding of 

game literacy. This requires an examination of criticism, conventions, and how the content is 

created. One example would be the Computerspielemuseum in Berlin, Germany. For both types 
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of institutions, collecting and preserving executable programs lets users interact with games in 

their typical context. This gives insight into what games are, which serves as a foundation for 

how games affect society. 

For all types of institutions, it is necessary to construct an archival framework that takes 

into account the variance endemic to games.  The shift from authoritative text to multiple 

variants with a range of authenticities requires branching outside traditional audiovisual 

considerations. The following framework addresses variance as central to the practice of game 

preservation. It is divided into two phases. Phase I considers technological and policy issues that 

influence what games an institution might collect. It results in a written Selection Criteria policy 

specific to games. Phase II considers whether an institution should acquire particular games 

within the scope of Phase I’s Selection Criteria. It results in an acquisition priority list of game 

variants and associated materials necessary to collecting an authentic representation of a 

particular set of user experiences. 
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Phase I: Selection Criteria 
Step 1: What Is a Video Games and What Do They Add to the Collection? 

This step is a significant part of the formation of a general Collection Policy and assuring 

new acquisitions fit that policy. An institution first determines the purpose of games in fulfilling 

their overall mission. This decision is partially influenced by what is considered the object in 

question. JP Dyson of the International Center for the History and Electronic Games, in a panel 

at the Pressing Restart43 conference, noted that video games exist along a continuum. There are 

video games and there are games with video or electronic components, but the distinction 

between them is determined by a collection’s scope. If an institution does not consider the 

purpose and scope of collected games, they cannot determine the type of items to acquire. 

In a case where video games are considered playable objects, the object of collection is a 

video game’s executable code. In a case where video games are considered the software created 

by developers, the object of collection is instead a video game’s source and executable code. 

This distinction is clarified before proceeding further, as it affects all later decisions. 

Step 2: Factors That Influence Selection Criteria 

After fifty years of game history, far too much material has been produced to be the 

domain of a single institution. This is no different than any other form of media, where 

collections might be restricted to a particular nationality, genre, or time period. Regardless, for 

considerations of scale, institutions determine the types of factors that influence what games best 

match their Collection Policy. There is no agreement on which factors are the most critical. 

43 Pressing Restart was a one-day conference focused on an interdisciplinary approach to the collection and 

preservation of video games. Held in October 2013, it was co-sponsored by New York University’s Moving Image 
Archiving and Preservation Program and the New York University Game Center. 
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Preserving Virtual Worlds, a critical work in the field of game preservation, identifies several 

parameters that make a game particularly unique:44 

• Popularity, Sales, and Distribution: Sales figures are not indicators of quality, but they 

are helpful in determining the scale of cultural and industry impact. Such figures should be 

considered contextually. Games that were not overall high sellers may still be quite popular 

with certain demographics. Additionally, lack of distribution, or the unfinished nature of a 

game, can indicate whether the game is particularly rare or unique. 

• Technical or Artistic Novelty: These are intertwined concepts. Source code can be 

technically novel in the way it implements game mechanics or takes advantage of a 

platform’s capabilities, even if the surface audiovisual properties are not novel. Conversely, 

many games of breathtaking aesthetic novelty use source code, such as game engines, from 

other sources. Technology and creativity are both subsets of artistry, but must be judged 

from certain points of view. 

• Impact on Larger Culture: As an entertainment and artistic form, games will inevitably 

alter the culture around them. This impact can be found in unexpected ways. Games, their 

subculture, and the greater community of players have been mentioned in a range of issues 

such as the debate over media and violence, First Amendment legal battles, and even 

sexism and representation in pop culture media. 

• Place Within the History of Game Design and Technology: Certain games altered the 

history of game design in noticeable ways, even when those games had no effect on 

popular culture. This can include creative impacts such as the invention of genres, 

44 Jerome McDonough et al., Preserving Virtual Worlds Final Report. 
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characters, or graphical styles. Implementation or popularization of gaming platforms can 

further alter the history of technology in media, communication, or entertainment sectors. 

• Intertextuality: As with all media texts, games reference one another in various ways. 

This is most noticeable in sequels and series, which often rely on one another for meaning. 

Many games utilize game mechanics or engines from completely unrelated titles. Even 

aesthetic styles can reference other games. The game industry is remarkably self-aware, a 

trait apparent in the plethora of cross-references found in the medium. 

Step 3: Technical Requirements 

Every preservation option contains its own, sometimes unique, technical requirements. 

The Software Preservation Benefits Framework from the Software Sustainability Institute 

proposes a question-based approach to considering these technical requirements. Though these 

questions refer to software in general, they equally apply to games as digital software objects:45 

• “How much access do you have? Do you have access to the source code? Do you have 

access to the hardware the software is running on?”46 

o Both artifact and code oriented institutions consider access in terms of executable 

code, storage mediums, and the hardware required for access. Physically owning a 

copy of a game does not guarantee complete access to its content, nor do institutional 

copy exemptions for the purposes of preservation. Several American legal rulings 

have implied that breaking anti-piracy protections to access executable code may be 

illegal. As such, the question of access also considers the acquisition of licenses that 

guarantee continued access. 

45 Neil Chue Hong et al., Software Preservation Benefits Framework, Edinburgh: Software Sustainability Institute at 

the University of Edinburgh, 2010. 
46 Hong et al., Software Preservation Benefits Framework, 4. 
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o Code-oriented institutions additionally consider access of source code. This 

includes direct access as well as approximations obtained by decompiling executable 

code. With notable exceptions, source code is rarely available through entirely legal 

channels. 

• “What are you needing to preserve [to maintain functionality]?”47 

o Code-oriented institutions that wish to maintain complete functionality of source 

and executable code also require the hardware necessary to access that code. 

Eventually, it may be necessary to preserve programming languages to allow 

continued interpretation of games. External dependencies such as function libraries 

may also be required. Preserving an exact performance replica of executable code is 

not a guarantee the game will continue to be of use if contextual data explaining the 

software characteristics are not also maintained. 

o Artifact-oriented institutions that wish to preserve executable programs outside 

their original technological environments may not require a high level of functionality 

in regards to hardware or peripherals. Instead, the focus is on preserving an 

executable program within acceptable levels of deviation. 

• “Is maintaining…authenticity an important requirement?”48 

o Returning to the necessity of context when determining the effect of alterations, 

an institution must first consider what is an authentic experience. This depends on 

scope and purpose. Only then is it possible to decide how authenticity is a 

requirement within institutional parameters. 

• “What is your likely effort profile?”49 

47 Hong et al., Software Preservation Benefits Framework, 4. 
48 Hong et al., Software Preservation Benefits Framework, 5. 
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o The challenge of working with objects that require technical expertise as well as 

an ever-diminishing number of experts is always a concern with the collection of 

digital or audiovisual objects. Choosing a preservation method requiring a great deal 

of work is irresponsible at an institution unable to devote an appropriate amount of 

time to the objects. 

Step 4: Preservation Methods 

From these technical requirements, the institution determines available methods of 

preservation for use during the acquisition process. These methods will inevitably influence what 

games can be safely acquired and maintained over the long term. This step considers not only 

ideal methods, but also acceptable compromises, including: 

• Technical Preservation preserves a game in its original environment consisting of 

storage media, hardware, inputs, and outputs. This is the easiest short-term method and 

allows users the ability to access a game within its intended technical parameters. It is also 

the least sustainable in the long-term due to maintenance concerns and the decreasing 

usability of older platforms and associated technology. 

• Emulation utilizes software to simulate an inaccessible technical environment so that a 

game is accessible on a normally incompatible platform. No emulation can reproduce a 

game with total accuracy, and the emulator itself is a digital object requiring preservation. 

Building an emulator is a specialized process ideally involving access to normally 

unavailable source and executable code. This is a more long-term method than technical 

preservation, but more complicated. 

49 Ibid. 
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• Migration refers to moving a game’s executable code from its intended or current 

platform to another compatible platform. The benefit of this method is its relative ease of 

use, but it is ill suited to games. Finding sufficiently similar target platforms is a challenge, 

and the sheer number of files requiring migration can be overwhelming. 

• Recording Gameplay creates an audiovisual record of players experiencing gameplay. It 

is currently used to preserve games that require a larger number of players or servers, such 

as MMORPGs, to generate communal user experiences. Its benefits include the ease of 

preserving audiovisual materials when compared to preserving a game, but the loss of 

interactivity can be an unacceptable compromise. 

Step 5: Selection Criteria 

The institution uses the data found in the previous steps to craft a formal Collection 

Policy for games. It is this policy that guides future acquisition discussions, leading to the 

selections considered further in Phase II. 
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Phase II: Practical Applications 
Step 1: Research Variants 

Enlisting the larger gaming community during research is of great benefit to institutions 

collecting and preserving games. These communities have vast information at their disposal and 

tend to operate under an environment of free-exchange that promotes the distribution of 

information. Online game development portals such as Gamasutra and databases such as 

MobyGames are particularly useful in locating data on variants. Fan websites are also a solid 

choice, as player interaction with these games often leads to documentation of variants not found 

otherwise. By working with these communities, the institution gains a firm understanding of all 

possible variants that exist for the games in consideration. 

Step 2: Significant Properties 

In “Significance Is In the Eye of the Stakeholder,” Angela Dappert and Adam Farquhar 

define significant properties as: 

“Requirements in a specific context…expressing a combination of characteristics of 

preservation objects or environments that must be preserved or attained in order to ensure 

the continued accessibility, usability, and meaning of preservation objects, and their 

capacity to be accepted as evidence of what they purport to record.”50 (Emphasis added) 

In Phase I, the institution decided whether source or executable code is considered a 

video game for the purposes of acquisition. Whichever is chosen, the other type of code may also 

be a significant property. Furthermore, two additional categories of significant properties exist: 

environment and interactive content. These three characteristics are examined to determine 

50 Angela Dappert and Adam Farquhar, “Significance is in the Eye of the Stakeholder.” ECDL’09: Proceedings of 
the 13th European Conference on Research and Advanced Technology for Digital Libraries. 
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acceptable levels of deviation that maintain the game’s ability to be an authentic representation 

of user experiences. 

Part 2A: Code 

Source and executable code ensure accessibility, usability, and meaning. The type of 

code defined as the preservation object must be maintained so that the game continues to have 

meaning. This code must also be usable through specific environments to ensure it remains 

accessible. Further significant properties depend on the type of code in question: 

• Source code as a preservation object represents a game as a product of software 

development. For source code to retain that meaning, its significant properties include 

compatibility, dependencies, and other outside functions. In addition, source code can also 

be a significant property of executable code as the preservation object, as it increases the 

accuracy of emulation. 

• Executable code as a preservation object represents a game as a playable object. For 

executable code to retain that meaning, its main significant property is compatibility. In 

addition, executable code can also be a significant property of source code as the 

preservation object, as it indicates how typical players interpret the end product of 

development. 

Part 2B: Environment 

Environment refers to all technical aspects that ensure accessibility and usability of 

source and executable code. This also influences the types of peripherals available to facilitate 

accessibility and maintain the meaning of interactive content. These significant properties of 

environment can vary slightly depending on the preservation object and include: 
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• Storage media alters the game’s compatibility with game systems. Its status as the 

characteristic ensuring accessibility and usability on various platforms classifies it a 

significant property. Maintaining a variant on its original storage media ensures continued 

accessibility through the intended platforms, but long-term continued access is not 

guaranteed. Conversely, though archival storage formats ensure long-term access, the 

meaning generated through the original environment could be lost. 

• Game Systems alter the game’s compatibility with audiovisual outputs and controller 

inputs. Its status as a significant property is based on its control of how players access 

source or executable code. System characteristics include processing speed, memory 

capabilities, ports, and audiovisual quality. 

• Input Devices can be a significant property due to their influence on the experience of 

user interaction. Input characteristics include feedback, response delay, button layouts and 

mappings, and general look and feel. 

• Output Devices can be a significant property due to their influence on how a game’s 

audiovisual data is communicated to users. Visual output characteristics include size, color 

capabilities, and resolution. Sound output characteristics include channels, volume, and 

quality. 

• Networking can be a significant property of multiplayer interaction, controlling the 

ability to communicate and play with other users. Characteristics include the speed of 

available networks and access to multiplayer-exclusive interactive content. 

Part 2C: Interactive Content 

Interactive content ensures meaning. It is communicated during an exchange between 

player, code, and environment, generating a particular user experience. There are two categories 
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of interactive content: gameplay and audiovisuals. Gameplay encompasses all points of 

interaction between player and game, while audiovisuals encompass aesthetic content. Together, 

these characteristics generate the meaning of a game as experienced by players. Even for 

institutions considering source code the preservation object, interactive content represents the 

culmination of player-code interaction. Potential significant properties include: 

• Gameplay 

o Game Mechanics are the rules that control a player’s interaction with the digital 

environment, items, and non-player characters. These limitations and abilities are the 

engineering base that supports the overall design of the gameplay. 

o Plot is the overarching storyline of a game that gives motivation to game 

mechanics. This also includes the world, or setting, that a plot takes place in. Easily 

defined for narrative-based games, it is still applicable in many non-narrative games. 

o Objectives are the goals a player must successfully meet to earn rewards or 

progress through a playthrough. Levels such as missions, quests, and dungeons are all 

shorter segments with easily defined objectives. There are also larger objectives 

advanced through completion of multiple smaller objectives. 

o Area is another type of level referring to a space with its own objectives, themes, 

or narrative purpose. Players can naturally move through areas during the progression 

of a game. In more exploratory games, players may move through areas without a 

specific directive. 

o Anomalies are bugs or glitches that cause source or executable code to function 

in a way other than intended by the game mechanics. These can be purposeful, such 
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as when hiding items in a game or adding cheat codes for player exploitation. They 

are more often-accidental programmer errors. 

• Audiovisuals 

o Visuals include characteristics of graphical content such as color, speed, frame 

rate, texture quality, and dimensionality. 

o Sound includes characteristics of music, sound effects, background noise, and 

any intentional lack of sound. 

o Language includes both visual and audial content, as it can be included through 

vocal performance or on-screen text. For translations of language, this also includes 

the quality of the translation from the dual perspectives of accuracy and artistic 

quality. 

Part 2D: Toleration for Deviation 

Determining any of the previous characteristics are significant properties does not mean 

they must be preserved with full-proof accuracy. Characteristics can vary in the level of accuracy 

required to maintain authenticity. Consider whether an acceptable level of deviation from code, 

environment, and interactive content exists. It is essential to determine the point where deviation 

results in a variant no longer acceptable as an authentic representation of the game in question 

and its user experiences. 

Step 3:  What Alterations Matter? 

The institution applies the significant properties of a game to all of that game’s variants. 

Within this context, it is possible to determine what alterations bring positive, negative, or 

neutral aspects to the variants. This is critical to understanding what alterations are beneficial or 

harmful to the variant’s authenticity: 
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• Positive Alterations add complimentary layers of meaning to the original user 

experience. Common examples include alterations to interactive content or environment 

that expands or comments on the original user experience. Such alterations retain the 

authenticity of the game in question while expanding the game’s subtext or meaning. 

• Negative Alterations detract from the original user experience. Common examples 

include the removal of culturally problematic elements or the addition of new content that 

obscures aspects of the original release. Such alterations remove authenticity by rendering 

significant properties of the original release inaccessible. 

• Neutral Alterations do alter some characteristics, but they neither augment nor obscure 

the original user experience. Should preferred variants be unavailable, variants with neutral 

alterations can be substituted for the original user experience so long as proper 

documentation of all alterations is maintained. 

Step 4: Preferred Variants 

The institution uses data gathered in previous steps to create a ranking of what variants 

contain the most authentic representation of the game’s significant properties. Such a ranking 

includes all factors, both negative and positive, that have led to such a decision. Should a 

preferred variant not be available, this detailed list should guide the institution through the 

process of choosing acceptable compromises. 

Step 5: Additional Materials 

Complete understanding of a variant often requires a larger picture of how variants relate 

to one another. Some materials provide necessary context without the requirement of acquiring 

more variants. Materials that can aid in contextualization include: 
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• Audiovisual Playthroughs are recordings of players during gameplay that can 

sometimes capture elements altered between variants. They are especially illustrative of 

community aspects of play, facilitated through networking capabilities that are difficult to 

preserve over the long-term. These recordings can serve as a non-interactive preservation 

method, but are preferred as a contextual document rather than a central preservation 

object. 

• Strategy Guides are published books that include detailed descriptions of gameplay 

along with supplementary still images. Though not as kinetic or visually demonstrative as 

audiovisual playthroughs, their status as paper objects makes them easier to preserve. 

• Screenshots are still images of displays during a playthrough that can demonstrate 

alterations between variants. They commonly augment other materials such as strategy 

guides or audiovisual playthroughs. 

• Packaging can contain statements on alterations between variants, as well as other 

promotional or contextual data. Common materials found in packaging include instructions 

and manuals, illustrations of maps, or a game’s technical specifications. 

Step 6: Technological Capabilities 

The institution reconsiders its technical capabilities in the context of preferred variants. 

Though this may appear repetitive, not all acceptable preservation methods will apply to a 

chosen game’s variants. It is best to consider the hardware and software requirements of 

technical preservation, emulation, and migration for these particular variants. Just as critical are 

metadata requirements and their associated cataloguing schema. The legality of various 

preservation methods and the question of contextual materials are also considered. 
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Part 6A: Preservation-Specific Requirements 

Technical preservation requires the largest amount of hardware and software resources 

over the long-term. Each game variant requires the storage media containing its executable 

program, compatible game system, controllers, and appropriate display technology. One issue 

complicating technical preservation is the proprietary nature of game systems and their 

associated peripherals. Another concern is the tendency of storage media such as cartridges and 

optical discs to suffer from degradation. All of these issues require technical expertise. 

That is not to say that emulation is without its own problems. Firstly, the creation of an 

emulator is a complicated process that requires a developer with a high level of experience. This 

difficulty can vary based on the game system chosen for emulation. The institution must pay for 

that expertise or locate an emulator through other sources. While there is a thriving online 

community creating emulators, its hobbyist nature leads to a high percentage of abandoned or 

unsupported projects. Secondly, emulation is legally tenuous. Extracting executable programs 

from storage media to access them through emulators can be illegal. Thirdly, research has shown 

that an emulator has a higher level of accuracy if dedicated to a single system. For an institution 

to increase the level of success of emulation, they should acquire one emulator per game system 

and the additional technological difficulty of preserving each of these emulators.51 Lastly, no 

emulator is perfect. Differences between an executable program and its emulation will always 

exist. To some institutions, the loss of significant properties might make emulation unacceptable. 

Migration is a difficult approach due to the amount of files that require transfer for even a 

single variant. Some institutions might consider migration in conjunction with emulation. Once 

51 David Anderson, Janet Delve, and Dan Pinchbeck, “Toward a Workable Emulation-Based Preservation Strategy: 

Rationale and Technical Metadata.” New Review of Information Networking 15 (2010): 110-131. 

https://emulators.51


 

    

  

 

     

  

   

      

   

   

   

      

    

  

 

  

 

  

   

  

       

  

 

 
   

     

   

57 

an emulator’s platform becomes obsolete, migration is necessary to move the emulator to another 

compatible system.52 

Part 6B: Metadata and Cataloguing 

Regardless of the cataloguing method chosen, metadata must maintain the relationships 

between variants. Several studies on game preservation have made a case for the use of the OAIS 

Model as well as the Functional Requirements for Bibliographic Records (FRBR) to document 

the complex relationships between variants. One concern, though, is in how alterations are 

defined. “Twisty Little Passages Almost All Alike,” applies FRBR to a single game and points 

out that the model does not differentiate whether the significance of alterations is based on 

interactive content or source code. For example, in a case where one line of source code is 

altered but the player experience is near identical, it is unclear whether that alteration results in a 

new expression.53 To utilize FRBR and OAIS, an institution decides what alterations constitute a 

new variant and what relationships between variants must be maintained in those cataloguing 

frameworks. This decision is documented and distributed to all cataloguers to ensure consistency 

among all collected games, not just the variants of one particular group of games. 

Part 6C: Legal Concerns 

The Digital Millennium Copyright Act states libraries can copy a game at risk of loss. 

However, it also prohibits institutions from circumventing anti-copying protections when 

creating a copy. The majority of games include some level of digital rights management. 

Curiously, then, the same law that claims to grant institutions a preservation exception makes the 

practice almost impossible without the express permission of rights holders. 

52 Hong et al., Software Preservation Benefits Framework. 
53 Jerome McDonough et al., “Twisty Little Passages Almost All Alike: Applying the FRBR Model to a Classic 
Computer Game,” Digital Humanities Quarterly 4, no. 2 (2010). 

https://expression.53
https://system.52
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Part 6D: Contextual Materials 

If the institution preserves contextual content, they also consider preservation methods 

specific to those types of materials. This includes preservation of paper, audiovisual, or digital 

artifacts that may require partnerships with other conservation departments. 

Step 7: Decision 

Having examined the technological capabilities of the institution, the institution 

reconsiders what are their preferred variants and comes to a decision as to what variants to 

collect. This decision also includes game systems, inputs, outputs, storage media, and any 

contextual materials the institution deems necessary. 
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Framework Implementation: Phase I 
Case Study: Artifact-Oriented Institution 

Gotham Pop Culture Museum (GPCM) is dedicated to studying modern pop culture in 

the United States, with a particular focus on fads and other phenomenon. This scope focuses on 

artifacts that had a decisive impact on popular culture in the United States, regardless of their 

cultural or geographic origin. Particular focus is given to objects with wide appeal regardless of 

aesthetic value. 

GPCM is classified an artifact-oriented institution due to its cultural focus. It considers 

executable code to be the definition of a game for their purposes, as it is this code that generates 

a program for players interact with. Any significant properties of acquired games are considered 

characteristics that ensure “the continued accessibility, usability, and meaning”54 of the 

executable code as preservation object. It is likely that significant properties will focus on 

interactive content and methods of access to that content. Less significant properties are 

environment or code examined on a primarily technical level 

Factors that influence GPCM’s Collection Policy include popularity, sales, and 

distribution impact on larger culture, and intertextuality. Popularity, sales, and distribution 

demonstrate the extent to which the game impacted the larger culture of its time. Intertextuality 

is part of this estimation, as games often include references modern pop culture and pop culture 

comments on beloved games and associated fads. 

Technical expertise at GPCM is lower than that of a more technologically focused 

institution, which limits possible preservation methods. The institution must compensate for a 

lack of on-staff ability to maintain technical objects. Technological preservation remains a viable 

option, but it is also the most difficult for the institution to carry out.  However, this is not a 

54 Dappert and Farquhar, “Significance is in the Eye of the Stakeholder.” 
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terrible loss, as it is more important to preserve the interactive content of a game rather than the 

specific storage media it is based on. The only exception to this environmental disregard is to the 

systems that impacted the game’s distribution and cultural influence. Emulation and recordings 

of gameplay function best when used together. Through emulation, the institution has the best 

chance of maintaining the interactive content, but the emulators must be of a very high quality. 

Through recordings of gameplay, the institution can continue to study original user experiences 

even if those experiences cannot be recreated through other preservation methods. 

Applying Phase I: Pokémon Franchise 

It has been brought to GPCM’s attention that their collection contains no examples of the 

Pokémon franchise. The worldwide success of this multimedia franchise in the 1990s is of 

interest to scholars of United States popular culture, especially that of youth cultures. It is also an 

early example of modern trends in globalization of entertainment phenomenon. The associated 

controversy that surrounded the franchise, such as school restrictions on associated content, 

religious concerns, and dubious coverage in the press, demonstrates a widespread cultural effect. 

That this success was so unprecedented, and later followed by a slew of similar Japanese games 

and animated television series, or anime, suggests the franchise may also have advanced 

acceptance of Japanese media in the United States. 

As the bulk of the popularity of the franchise is centered on its first three generations of 

games and the associated anime, it is these GPCM selects for consideration. Unfortunately, 

GPCM is bewildered by the use of the term “version” in all English-language game titles, and 

they are unsure which of these games and their variants are required. The necessity of further 

research leads to Phase II. 
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Case Study: Code-Oriented Institution 

Super Gamer History Museum (SGHM) is dedicated to studying the history and 

development of the video game medium in the United States. This scope focuses the collection 

both on games developed in the United States, as well as international games that influenced the 

domestic industry’s development. The close relationship of the Japanese and United States game 

industries results in the acquisition of a large number of Japanese titles. Additionally, as the 

purpose of the institution is to convey a wider sense of history and development, focus remains 

on mainstream games rather than niche or independent titles. There is an exception for lesser-

known games that affected the course of the medium, regardless of their lack of market 

popularity. 

SGHM is considered a code-oriented institution due to its focus on game history and 

development. It considers the combination of source and executable code to define a game. In 

practice, this often results in the collection of executable code, with minimal source code when 

available. Any significant properties of acquired games are considered characteristics that ensure 

“the continued accessibility, usability, and meaning”55 of the source and executable code as 

preservation objects. It is likely that significant properties will focus on code, environment, and 

how the relationship between the two generates interactive content. Less significant properties 

are interactive content as a pure representation of the player experience. 

Factors that influence SGHM’s selection criteria include technical novelty, place within 

the history of game design and technology, and intertextuality. Technical novelty is especially 

critical. Source code can be revolutionary or create new ways of using a previously invented 

game engine even if the resulting interactive content is not novel to the player. Through this 

novelty, the source and executable code impact subsequent developments in the history of game 

55 Dappert and Farquhar, “Significance is in the Eye of the Stakeholder.” 
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design and technology. Intertextuality affects both concepts through the re-use of game engines 

or source code, both concepts creating links between seemingly unrelated games. 

SGHM is staffed with employees trained in a higher level of technical expertise for the 

maintenance and stewardship of these digital objects. Preservation methods are affected by this, 

as technical preservation, is facilitated through such expertise. Emulation is a viable in-house 

option in conjunction with some level of technological preservation. Without original hardware, 

the ability to understand source and executable code within their platform limitations is lost. 

Migration is discarded as a preservation method due to the amount of data requiring transfer, but 

is considered when porting emulators becomes necessary. 

Applying Phase I: Pocket Monsters and Pokémon Video Games 

It has been brought to SGHM’s attention that their collection contains no examples of the 

Pocket Monsters series of games, known in the United States as Pokémon. These games were an 

early example of a rarely successful role-playing game (RPG) flourishing in the United States. 

This success spawned a renewed North American interest in role-playing games and Japanese 

imports. Furthermore, by revitalizing sales of the aging Game Boy handheld, the franchise 

renewed interest in portable platforms. Technical novelty is evident in the series’ decision to 

include interactive content accessible only through linking with other franchise games, which 

also leads to considerable intertextuality between titles. 

SGHM limits games for consideration to the first three generations of Pokémon games, as 

these are the basis of all later games and most influenced the United States video game industry. 

What still confuses the institution is the range of variants that exist even for this limited selection 

of titles. It is this uncertainty that leads to Phase II. 
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Framework Implementation: Phase II 
Case Study Step 1: Researching Variance 
Overview of Generations I to III 

“But [game developer] Tajiri had a novel concept: to use the tsūshin kēburu 

(communication cable) for ‘communication’ instead – for exchanges between players in 

which the objective would be to barter with, rather than eliminate, an opponent by trading 

monsters…Arguing that a game without battles would be considered boring by kids and 

thus a poor seller, the company [Nintendo] demanded that Tajiri include both strategies in 

the software. Pokémon was subsequently built as a game of ‘getting’ based on exchanges 

(kōkan) as well as taisen [matches]. But to make the former not merely an option but a 

requirement of play, Tajiri programmed the game so that 11 of the 151 total [Pokémon] 

could be ‘gotten’ only through exchange.”56 – Anne Allison, Millennial Monsters: 

Japanese Toys and the Global Imagination 

Tajiri Satoshi created the Pokémon series of games after approaching Nintendo with the 

original concept and retaining creative control of any games included in the franchise. Pokémon 

core-series franchise games are produced through Game Freak, a development company 

overseen by Tajiri. Spin-off games are often developed at outside companies but remain 

published by Nintendo. In all cases, Nintendo controls marketing, licensing, and essentially all 

public discussion surrounding the games. 

Core-series franchise games contain recurring types of interactive content, especially in 

regards to gameplay. Throughout the series, the player is part of a world inhabited by small 

animal-like creatures known as Pokémon.57 Players capture, trade, and train Pokémon for 

competitive battle. The overarching plot of all games in the franchise is to become a Pokémon 

56 Anne Allison, Millenial Monsters: Japanese Toys and the Global Imagination, 200-01. 
57 Pokémon is a term that’s both single and plural. 

https://Pok�mon.57
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Master but, interestingly, the exact objectives required for completing this task are open-ended. 

In response to a fan’s question on how a Pokémon Master is defined, Nintendo replied that, “It is 

the intent of the Pokémon creators that such questions be left to the imaginations and 

interpretations of Pokémon fans, adding more excitement and mystery to the Pokémon 

universe.”58 

Most players approach the plot and overall objective as a general framework for 

completing more specific objectives given at the start of each game. The first objective is 

completing an encyclopedia of Pokémon by encountering, and sometimes capturing, all 

Pokémon species. These encounters automatically add the Pokémon to a portable database called 

a Pokédex. The second objective involves training Pokémon to compete against Pokémon 

experts known as Gym Leaders before competing against the Elite Four and becoming a regional 

champion. Often, a villainous group appears while attempting to complete the first two 

objectives. This leads to a third objective of defeating the evil group and thus saving the world. 

Core-series franchise games are divided into generations, defined in the franchise as a 

group of games that require identical sets of Pokémon to complete the Pokédex. Each generation 

builds on its predecessors, adding all previous Pokémon to a newly introduced group. To 

complete the Pokédex, the player must collect an ever-increasing number of Pokémon: 151 

Pokémon in any Generation I variant, 251 for Generation II, and 386 for Generation III. Nearly 

twenty years and six generations later, the total stands at 719. 

In the course of a playthrough, players will not encounter all of that generation’s 

Pokémon. Certain Pokémon are exclusive to specific variants and are described by developers as 

58 Pomfret, Liam, founder, “Pokémon Master,” Bulbapedia [henceforth, any web pages from this critical fan 

resource of over twenty-five thousand individual articles are cited by title of page followed by “Bulbapedia.”]. 
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version-exclusive. 59 These Pokémon can be acquired only through trade with other players and 

variants. It is the requirement of interaction to complete a generation that classifies all games 

with the same set of Pokémon as Linked Video Games. To complete any one game in this series, 

fully grasp its plot, and access all available content, one requires all variants necessary to 

facilitate the completion of the Pokédex through a combination of in-game acquisition and inter-

player trade.60 

Further complicating the objective of Pokédex completion are certain Pokémon defined 

as event-exclusives. 61 Players that attend Nintendo promotional events often receive otherwise-

unavailable Pokémon through direct trade or storage device. These events mostly occur in Japan 

and the United States, though some also take place in South Korea, Australia, and throughout 

Western Europe. Circumventing this exclusivity of the Pokémon is difficult. Generation I games 

contain exploitable glitches that allow access to copies of event-exclusive Pokémon. There is no 

equivalent acquisition method for Generation II or III variants. If an institution does not have 

access to a variant that belonged to a player already possessing these Pokémon, completion of 

the Pokédex is impossible. It is almost impossible to “catch ‘em all,”62 but attempting to do so 

was a driving motivation of players and remains central to any critical examination of the 

phenomenon of the franchise. 

Generation I 

All core-series games in Generation I through III were developed in the programming 

language Assembly. Compiling Assembly source code into executable code doesn’t significantly 

alter the source code, as the only difference is its formatting and arrangement. The resulting 

59 Levi Buchanan, Pokémon: How to Catch ‘Em All. 
60 See Appendix C for a breakdown of version-exclusive Pokémon in the generations discussed here. 
61 “Event Pokémon,” Bulbapedia. 
62 In the United States, the Pokémon series slogan was “Gotta catch ‘em all.” 

https://trade.60
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executable code was publically released on Game Paks, Nintendo’s term for all proprietary 

cartridges used for a range of consoles and handhelds. For this generation, Game Paks refer to 

cartridges programmed for the Game Boy series of handhelds. These include a battery that lets 

players save progress for an estimated ten to fifteen years. Game Boy cartridges contain four 

subtypes, two of which were used in Generation I. Class A cartridges contain executable code 

developed exclusively for black and white displays. If a Class A cartridge is used on a 

compatible color system, the game is displayed in a player-selected color palette. Class B 

cartridges contain executable code developed for color displays. If a Class B cartridge is used on 

a compatible system limited to a monochromatic palette, the game is displayed in black and 

white. Most Generation I variants were released on Class A cartridges. The exceptions are all 

Localized Regional Variants of Pokémon Yellow, released on Class B cartridges.63 

Class A and Class B cartridges are accessible on multiple systems. The most common 

platforms are Game Boy series handhelds including the original Game Boy, Japan-exclusive 

Game Boy Light, and Game Boy Pocket. The systems differ only in weight and size. Game Boy 

Color is identical to the previous three handhelds with one notable exception: color graphics. The 

four Game Boy systems were sold with Link Cables to transfer data between Game Paks. 

Trading between players, as well as battling, occurs through these cable connections. More 

recent Game Boy Advance and Game Boy Advance SP handhelds can access the majority of 

Game Boy series Game Paks, including all core-series Pokémon games. The two Game Boy 

Advance series handhelds differ from the Game Boy series in their display size and audiovisual 

capabilities, but they also contain their own Link Cables for trading.64 

63 “Pokémon Yellow,” Bulbapedia. 
64 Winnie Forster, Game Machines: Consoles, Handhelds, & Home Computers 1972-2012: The Encyclopedia of 

Consoles, Handhelds, and Home Computers. 

https://trading.64
https://cartridges.63
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In addition to handheld methods of access, there were less commonly utilized methods of 

access through consoles. Super Game Boy is an adapter plugged into the Super Famicom or 

Super Nintendo Entertainment System to access Class A and B Game Boy Game Paks on a 

television with a limited player-selected color palette. Input is managed with the console’s 

controllers. Super Game Boy 2 was released exclusively in Japan for the Super Famicom console 

and includes a greater selection of color palettes. Otherwise, it is identical to its predecessor.65 

Due to limited space on Game Paks, developers included characters from a single 

alphabet per cartridge. If a player trades Pokémon with a cartridge containing another alphabet, 

both cartridges are likely to be damaged from a lack of character recognition. As a result, 

Japanese variants can only trade with other Japanese variants. English, Spanish, German, Italian, 

or French variants, however, can trade with any other European-language variant, opening a 

wider range of trading possibilities.66 

Pocket Monsters Red and Green were released in Japan in February 1996 and are 

identical other than version-exclusive Pokémon. These games were developed over a period of 

six years, resulting in source and executable code with significant errors and unused segments.67 

One series of bugs, known as Select Glitches, let players copy and acquire any Pokémon found 

in the variant’s executable code without having to encounter it during a playthrough.68 Players 

commonly exploit these glitches to complete the Pokédex, even though their use can damage a 

game. Pocket Monsters Blue, released in October 1996, is a Corrective Patch, Audiovisual 

Remake, and Content Remake of the first two titles.  Though Select Glitches were removed due 

to Patching, new methods of accessing similar game mechanics were eventually discovered. 

65 Forster, Game Machines. 
66 For a complete breakdown of trading compatibility and restrictions, see Appendix D. 
67 “The Pokémon Phenomenon.” Electronic Gaming Monthly, November 1999. 
68 Abwayax, founder, “Select Bugs,” Glitch City Laboratories [henceforth, any webpages from this wiki are cited by 

title of the page followed by “Glitch City”]. 

https://playthrough.68
https://segments.67
https://possibilities.66
https://predecessor.65
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Graphics are improved in quality, especially the visual representations of characters known as 

sprites. Sound quality is also improved, as are errors in the text script. Plot and objectives are 

identical other than slight alterations to mazes found in the layout of an area called Cerulean 

Cave. The lack of bugs stabilizes this variant more than the first titles, but it also increases the 

challenge of completing the Pokédex objective. 

Nintendo capitalized on the unexpected popularity of the series by developing 

international releases of the games. Rather than create Localized Regional Variants of all three 

Japanese titles, elements of the three were combined into two new variants. Pocket Monsters 

Blue provided the game mechanics, game engine, language, and audiovisuals. Pocket Monsters 

Red and Green provided version-exclusive Pokémon lists.69 Pokémon Red and Blue, released in 

North America in 1998, are best described as Localized Regional Variants. It was these two 

variants that were translated into French, German, Italian, and Spanish (FIGS) for European 

Localized Regional Variants. By using the game engine and audiovisual content of Pocket 

Monsters Blue, many glitches found in Pocket Monsters Red and Green remain patched and the 

quality of audiovisual content is substantially improved. Additional alterations occurred due to 

concerns over the related anime. One episode of the anime included a sequence where a 

Pokémon attacks with a move called “Thunderbolt,” visually represented by rapid screen flashes. 

Many Japanese children were hospitalized for seizures after watching the subsequently banned 

episode. Localized Regional Variants developed after the seizure controversy slow down 

Thunderbolt’s screen flashes.70 

Players accustomed to the plot and audiovisual content of the games would find many of 

these elements missing from the anime. Nintendo reconciled the two media forms with the 

69 “Pokémon Red and Blue Versions,” Bulbapedia. 
70 “Pokémon Red and Blue,” TCRF. 

https://flashes.70
https://lists.69
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Japanese release of Pocket Monsters Yellow: Special Pikachu Edition in September 1998. This 

Audiovisual and Content Remake of Pocket Monsters Blue altered sprite visuals and area layouts 

to appear aesthetically similar to the anime. These alterations also affect the objective of 

defeating the villainous Team Rocket. In the anime, two Team Rocket members, Jessie and 

James, personally battle the protagonist at every turn. In this game variant, a number of battles 

with anonymous Team Rocket members are replaced with Jessie and James. This creates a more 

personal objective within the original plot. Certain alterations were undertaken to promote a 

major marketing alteration. Previously, two Pokémon mascots existed: Pikachu and Clefairy. 

With the international release of the anime, Clefairy was discarded, a choice demonstrated in 

gameplay alterations to this variant. While previous variants included an option for the player to 

begin with one of three Pokémon, this variant limits the player to Pikachu, who is also 

befriended by the anime’s protagonist. A minigame known as Pikachu’s Beach is also 

included.71 The variant’s executable code retains unused data from previous titles as well as 

gameplay and audiovisual content removed from this new variant.72 It is unknown why such data 

remains if not in use. 

North America received its own Localized Regional Variant with the October 1999 

release of Pocket Monsters Yellow. It is the first Generation I title released on Class B cartridges, 

therefore containing a more appealing, pre-selected color palette. Otherwise, there are few 

visible alterations to this variant or the Localized Regional Variants released in FIGS.73 

Players that acquired all Pokémon in Generation I titles found that the objective of 

Pokédex completion remained impossible. Unbeknownst to Nintendo, Tajiri hid one Pokémon, 

Mew, in the executable code. Eventually, the Pokémon was made available at Nintendo 

71 Elizabeth Hollinger and James Ratkos, Pokémon Special Pikachu Edition: Prima’s Official Strategy Guide. 
72 “Pokémon Yellow,” TCRF. 
73 “Pokémon Yellow,” Bulbapedia. 

https://variant.72
https://included.71
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promotional events as the first event-exclusive Pokémon. Players unable to attend the events 

have no legitimate access to the Pokémon. An alternative solution is exploitation of the Mew 

Glitch, a still-accessible subset of Select Glitches.74 

Generation II 

As with Generation I titles, all games in Generation II were written in Assembly and 

released on Game Paks. Their subtypes, however, are not the same as those in Generation I. 

Class B cartridges remained in use. Class C cartridges contain executable code limited to color 

platforms and cannot be accessed on systems with a monochromatic palette. This limits Class C 

cartridges to Game Boy Color handhelds as well as the later Game Boy Advance and Game Boy 

Advance SP handhelds. Unlike Class B cartridges, Class C cartridges are incompatible with the 

Super Game Boy and Super Game Boy 2 adapters.75 Both Class B and Class C cartridges retain 

the language trading restrictions of the previous generation. 

The international success of Pokémania, as it was often called in the popular press, 

pushed Nintendo to expand the series. It was decided that core themes of Generation I, 

specifically collecting and communication, would be combined with new plots, objectives, and 

Pokémon. This resulted in the Japanese release of Pocket Monsters Gold and Silver in September 

1998 on Class B Game Paks. Previously, in Generation I, forty-four bytes were used to define all 

of a Pokémon’s characteristics. In Generation II, this was increased to forty-eight bytes so as to 

streamline inconsistencies in source code. The change is small enough that inter-generation 

compatibility is maintained but resulted in new game mechanics such as Pokémon battle 

techniques and the ability to hold items. Forensic analysis of the executable code indicates that 

74 “Mew Trick,” Glitch City. 
75 ArsonWinters, “Nintendo Portables.” 

https://adapters.75
https://Glitches.74
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unused content from Generation I games is also found in these titles, despite the data structure 

overhaul. 

Connections to the plot and areas of Generation I also exists. When a player in Pocket 

Monsters Gold or Pocket Monsters Silver defeats the Elite Four, they transition to the world of 

Generation I. Many alterations to gameplay indicate a passage of time between the two 

generations. There, the player is given the objective of defeating Red, a character that represents 

the player-protagonist of the previous generation. Such links demonstrate the intertextuality 

endemic to the franchise. 

These Japanese titles were the basis of the first Korean-language Localized Regional 

Variants. For unknown reasons, these variants utilized Class C cartridges, even though the only 

alteration between executable code and interactive content is the Korean-language translation.76 

North America received Localized Regional Variants of the games with the October 2000 

release of Pokémon Gold and Silver. Certain version-exclusive Pokémon found in Pocket 

Monsters Gold are instead available in the version-exclusive set of Pokémon Silver, and vice 

versa. There is no explanation for this alteration, which is all the more unusual as version-

exclusive Pokémon are consistent for all other franchise titles. Some Pokémon sprites are altered 

to reconcile with official promotional images. Other alterations to audiovisual content occurred 

as a result of perceived global sensitivities. For example, the Japanese and South Korean variants 

include female bathing characters in revealing clothes. They also include sages in a state of 

prayer and fishermen smoking. In all other Localized Regional Variants, revealing clothing is 

lengthened, sages don’t pray, and fishermen don’t smoke. It is these North American variants 

76 “Pokémon Gold and Silver Versions,” Bulbapedia. 

https://translation.76
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that provided the basis for Localized Regional Variants in FIGS. There seems to be no 

substantial difference in North American and European variants other than language.77 

Following the worldwide release of the first pair of titles, Pocket Monsters Crystal 

Version was released in Japan in November 2000. It is the only Japanese game to include 

“Version” in its title. This Audiovisual and Content Remake was the first variant outside of 

South Korea on Class C cartridges. The most noticeable addition to this variant is the Pokémon 

Communication Center, which allowed access to the Pokémon Mobile System GB. Players 

connected to the mobile network with any Game Boy series handheld through their mobile 

phones. This wireless network remained open for two years following the variant’s release. 

Included through this area is access to the event-exclusive Pokémon Celebi. In another franchise 

first, the player has an option of a female or male protagonist. There is additional gameplay 

content in a new objective regarding the rare Pokémon Suicune and a new area, the Ruins of 

Alph, containing expanded puzzles and riddles. Audiovisual alterations include animated 

Pokémon sprites and battle music specific to legendary Pokémon. Otherwise, it maintains the 

general plot and game mechanics of the paired variants.78 

North America received a Localized Regional Variant with the July 2001 release of 

Pokémon Crystal. The Pokémon Communication Center and Pokémon Mobile System GB 

introduced in the Japanese variant were unavailable outside of Japan. However, many of the 

sprites and area maps associated with the Pokémon Communication Center remain unused in the 

executable code. Some of this area’s text is translated from Japanese into English, suggesting 

77 “Pokémon Gold and Silver,” TCRF. 
78 “Pokémon Crystal Version,” Bulbapedia. 

https://variants.78
https://language.77
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plans to include the area in international releases. Other than this removal, the variant is 

generally equivalent to its Japanese counterpart.79 

There are several forensic glimpses in the Pokémon Communication Center of interest 

within the later Localized Regional Variants in FIGS. Text included with the area is partially 

translated in the German and Spanish variants, but not in the French and Italian variants. It is 

possible this indicates the order of game localization or European marketing priorities.80 

Generation III 

Pokémon core-series franchise games in Generation III were built from new source code 

rather than based on previous franchise entries. They were the first to utilize Class D Game Paks, 

which contain executable programs compatible with Game Boy Advance series handhelds. This 

series includes the original Game Boy Advance, Game Boy Advance SP, and Game Boy Micro 

handhelds. All three systems contain the same display size and audiovisual capabilities. Game 

Boy Advance and Game Boy Micro have a horizontal layout, with a display in the center and 

buttons to the left and right. Game Boy Advance SP is similar to the layout used in Game Boy 

series handhelds, with the screen situated above the buttons. Networking capabilities were first 

limited to Link Cables, but later on, games were packaged with a wireless adapter.81 

The Nintendo DS series of handhelds was marketed as a companion system to follow the 

Game Boy Advance series. Nintendo DS handhelds contain dual screens, with buttons laid out 

around the bottom screen and speakers situated next to the top screen. The first two handhelds in 

the series, the Nintendo DS and Nintendo DS Lite, are compatible with Class D Game Paks. 

79 Elizabeth M. Hollinger, Pokémon Crystal Version: Prima’s Official Strategy Guide. 
80 “Pokémon Crystal,” TCRF. 
81 Forster, Game Machines. 

https://adapter.81
https://priorities.80
https://counterpart.79
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Previous language trade restrictions no longer apply in Generation III.82 With the addition of 

wireless capabilities, trading became a global phenomenon for the first time, extending the 

universal communication themes of the franchise. 

Game Boy Advance handhelds are the first core-series games compatible with optional 

peripheral devices. The e-Reader+ plugs into a Game Boy Advance handheld and scans cards to 

unlock hidden content. It includes a link cable port for connection to Game Boy Advance 

handhelds and Nintendo GameCube consoles. This device was less popular in North America 

than in Japan. As a result, Pokémon core-series titles with e-Reader+ compatibility in Japan were 

stripped of that compatibility for non-Japanese variants.83 

This generation’s core-series games were the first requiring spin-off games to complete 

the Pokédex objective. Spin-off games released for the Nintendo GameCube console are housed 

on proprietary optical discs rather than cartridges. While the first of the Nintendo Wii (RVL-001) 

is compatible with Nintendo GameCube discs and input devices, later models did not retain that 

compatibility. Trade between core-series and spin-off titles requires one of two adapters. Game 

Boy Player allows trade between the Nintendo GameCube and Game Boy Advance series 

handhelds. The Nintendo GameCube-Game Boy Advance Link Cable allows trade between the 

Nintendo Wii RVL-001 model and Game Boy Advance series handhelds. 

Pocket Monsters Ruby and Sapphire were released in Japan in November 2002 on Class 

D Game Paks. These games are a radical departure from the source code data structure used 

previously. Beginning with Pocket Monsters Ruby and Sapphire, that byte structure increases to 

one hundred. The most obvious result of this increased space is the inclusion of a personality 

value unique to each Pokémon that defines a Pokémon’s gender, ability, nature, and rarity. 

82 “Trading,” Bulbapedia. 
83 “E-Reader,” Bulbapedia. 

https://variants.83
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Another gameplay result is permanent identifying data, with the name of a Pokémon’s original 

owner is forever attached to the Pokémon. This structure also includes a checksum that 

neutralizes exploitable glitches. It is the difference in data structure that makes trade impossible 

with previous generations. Another departure is an improvement to sixty frames per second, an 

upgrade made possible through a more powerful platform. 

These two games were the first to part from the timeline of Generations I and II so that 

previous areas and plot elements are unavailable. Unlike previous generations, these paired 

releases are not identical; they are Content Remakes of each other. In Pocket Monsters Ruby, one 

of the player’s objectives is defeating Team Magma. In Pocket Monsters Sapphire, this 

objective is replaced with defeating Team Aqua. The two objectives are quite similar, but the 

substantial differences in villain characterization, motivation, and graphics make these variants 

entirely separate user experiences. These variants formed the basis of otherwise identical 

Korean-language Localized Regional Variants.84 

North America received Localized Regional Variants in March 2003 with the release of 

Pokémon Ruby and Sapphire. Interactive content includes minor alterations to audiovisuals. Hex 

Maniacs, or spell casters, add pupils to the stereotypical possessed image found in Japanese 

variants. Female psychics have their arms outstretched rather than provocatively around their 

chests. These alterations were likely an attempt at toning down controversial content and 

remained for the European Localized Regional Variants in FIGS. The later European variants 

include additional patches rectifying minor glitches, but also causing some characters to 

incorrectly walk through walls.85 The attempt at rectification of previous errors might suggest the 

European variants are also examples of Corrective Patches. 

84 “Pokémon Ruby and Sapphire Versions,” Bulbapedia. 
85 “Pokémon Ruby and Sapphire,” TCRF. 

https://walls.85
https://Variants.84
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Players soon realized that “catching ‘em all” was no longer possible. Trade with previous 

generations is impossible due to incompatibilities due to new ways of programming Pokémon. 

Unfortunately, the Pokédex still requires Pokémon exclusive to the first two generations to meet 

its objective. As a remedy to the issue, Nintendo released Pocket Monsters FireRed and 

LeafGreen to Japanese audiences in January 2004. The games were marketed as remakes of 

Pocket Monsters Red and Green. In reality, the source code of the original games was so fragile 

that it was deemed unusable as a basis for new variants. Instead, the game engine and source 

code of Pocket Monsters Ruby and Sapphire were chosen as the basis. Added to this base is a 

Conversion of audiovisuals from Pocket Monsters Blue and gameplay from Generation I and II 

variants. The new releases are best described as Audiovisual and Content Remakes of all 

previous core-series games. These variants were packaged with an adapter allowing wireless 

communication with other players of Pocket Monsters FireRed and LeafGreen, but not Pocket 

Monsters Ruby or Sapphire.86 

It is challenging to determine what is the basis from which to judge the degree of 

variance caused by alterations to these Remakes. It could be argued that one must consider 

alterations from the perspective of Pocket Monsters Ruby and Sapphire, as they provided the 

source code’s structure. In this case, several game mechanics, such as contests and weather, are 

absent. Key items are also removed from gameplay, though they remain unused in the executable 

code.87 It could equally be argued that, because the variants were marketed as remakes of Pocket 

Monsters Red and Green, alterations must be judged from that perspective. In that case, several 

game mechanics are added, such as new Pokémon with the ability to breed, an in-game help 

system, and the remixing of all music to take advantage of the Game Boy Advance’s greater 

86 Eric “ECM” Mylonas, Pokémon LeafGreen Version & FireRed Version: Prima Official Game Guide. 
87 “Pokémon FireRed and LeafGreen,” TCRF. 

https://Sapphire.86
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sound capabilities. The plot and objectives of the variants follows that of Pocket Monsters Red, 

Green, and Blue.88 Some unused areas in the executable code, such as remnants of buildings 

associated with the Pikachu’s Beach minigame, indicate elements from Pocket Monsters Yellow 

were planned for but eventually left out.89 Where the gameplay of the variants most diverge from 

Generation I is in the inclusion of a new area, Sevii Islands, which contains Generation II 

Pokémon. e-Reader+ hardware is utilized in the Trainer Tower area of the game. Players use the 

peripheral to scan special cards that add new opponents. Significantly, exploitable Generation I 

glitches are no longer included. 

Localized Regional Variants, Pokémon FireRed and LeafGreen, were released in North 

America in September 2004. These are the basis for the European Localized Regional Variants 

released in Europe in FIGS. Without e-Reader+ compatibility, all of these variants retain the 

Trainer Tower area but alter its game mechanics. Trainers available in Japan through scanning 

cards are now available whenever the player enters the area. One curious alteration between the 

English-language and European variants is font. North American variants use red text for female 

dialogue and blue text for male dialogue, but European and Japanese variants use black text for 

all dialogue. 

Returning to the gameplay of Pocket Monsters Ruby and Sapphire, Pocket Monsters 

Emerald was released in Japan in September 2004. This variant is an Audiovisual Remake, 

Content Remake, and Corrective Patch. The player encounters both Team Magma and Team 

Aqua, engaging in an altered plot with new objectives. Trainer Hill and Battle Frontier, two new 

areas, are found only in this variant. Audiovisual content is altered for Pokémon sprites, which 

88 Mylonas, Pokémon LeafGreen Version & FireRed Version. 
89 “Pokémon FireRed and LeafGreen,” TCRF. 
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are animated for the first time since the international releases of Pokémon Crystal.90 One 

significant alteration to the source and executable code is the removal of the Berry Glitch. In all 

previous Generation III variants, a glitch activates after the passing of either one year or one 

hundred hours of play that stops time-based events from occurring. Players named it the Berry 

Glitch because one sign indicating the glitch has occurred is when berries cease to grow in the 

game. This renders a variant unplayable, as replacing the spent battery cannot rectify the glitch. 

Pocket Monsters Emerald patched the glitch, allowing time-based events to continue indefinitely 

so long as the battery is replaced. 

North American audiences received a near-identical Localized Regional Variant with the 

release of Pokémon Emerald in May 2005. This is the basis for European Localized Regional 

Variants released in Europe in FIGS.91 Though the generation now included a total of five titles 

and numerous variants, there were still six unavailable Pokémon hidden in the executable 

program. With Generation III, three spin-off console titles are required in addition to event-

exclusive Pokémon. 

Pokémon Colosseum is a spin-off title for Nintendo GameCube released in Japan in 

November 2003. Players that pre-ordered an Exclusive In-Game Content Variant received the 

Pokémon Celebi in a bonus disc. North America received a Localized Regional Variant in March 

2004 with its own Exclusive In-Game Content Variant including the Pokémon Jirachi.92 Players 

that completed a playthrough of any variant gained access to the exclusive Pokémon Ho-Oh. 

Link Cables allow trades between Pokémon Colosseum and all core-series Generation III titles to 

90 Levi Buchanan, Pokémon Emerald Version: Prima Official Game Guide. 
91 “Pokémon Emerald,” Bulbapedia. 
92 “Pokémon Colosseum Bonus Disc,” Bulbapedia. 

https://Jirachi.92
https://Crystal.90
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facilitate Pokédex completion. Additionally, trading a Pokémon from Pokémon Colosseum to 

any handheld variant with the Berry Glitch introduces a Corrective Patch to neutralize it.93 

Pokémon XD: Gale of Darkness, a sequel to Pokémon Colosseum, was released in Japan 

in August 2005 for Nintendo GameCube. North America received a Localized Regional Variant 

in October 2005. Completing a playthrough of the game gives players access to the Pokémon 

Lugia. Unlike Pokémon Colosseum, trading does not neutralize the Berry Glitch.94 

Pokémon Channel is a third spin-off game released for Nintendo GameCube. Japan 

received the game in July 2003. Australia and Europe received a Localized Regional Variant in 

2004. Unlike the Japanese and North American variants, players in PAL countries obtain the 

Pokémon Jirachi by completing a playthrough of the game.95 

Players with access to three console games, depending upon their geographic region, gain 

access to a total of four of the six missing Pokémon. Two Pokémon remain: Mew and Deoxys. 

Mew is accessible through an e-Reader+ card given exclusively at Nintendo promotional events. 

The card gives a player access to a Pocket Monsters Emerald area containing the Pokémon. 

North American players that attended a Toys R Us during a three-hour period on a single day 

received Mew on a storage device. Similarly limited Mew distribution events occurred 

throughout Europe and Asia. Deoxys was distributed at the Pokémon Rocks America Tour, 

where attendees could download content with access to a Pokémon FireRed, LeafGreen, or 

Emerald area containing the Pokémon.96 

93 “Pokémon Colosseum,” Bulbapedia. 
94 “Pokémon XD: Gale of Darkness,” Bulbapedia. 
95 “Pokémon Channel,” Bulbapedia. 
96 Funk, “Editor’s Choice.” 

https://Pok�mon.96
https://Glitch.94
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Case Study: Artifact-Oriented Institution 
Step 2: Significant Properties 

Part 2A: Code 

To reiterate, the institution considers executable code to be the definition of a video game 

and therefore the preservation object under consideration. Significant properties are the 

characteristics that must be maintained so that the executable code remains an authentic 

representation of the user experience created through a player’s interaction with the game. Just as 

critically, these significant properties also encompass any characteristics required to access all 

aspects of that user experience. These requirements result in two significant properties directly 

related to the executable code. 

Firstly, the possibility of interaction between variants of the executable code is a 

significant property. The institution learned that a hallmark of the Pokémon franchise is the 

objective of catching all Pokémon, a goal only possible through trade with other franchise 

variants. The ability for executable code to exchange digital data is a defining characteristic, 

which means that trade restrictions are a significant property. This only applies to Generation I 

and II variants, which require a combination of English and FIGS language variants. Trade 

restrictions do not apply to Generation III variants and are not a significant property. 

Secondly, as executable code eventually becomes inaccessible, it may be necessary to 

access the games as Emulated Variants. The process of emulation is both simpler and more 

accurate if source code is recompiled rather than translating executable code. To ensure the best 

representation of the user experience, the preservation of source code is a significant property. 

Part 2B: Environment 

The popularity of Pokémon is partially attributed to its portability. Players accessed these 

games through handhelds on school playgrounds or when visiting friends. Trading was 
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facilitated through the ease of travelling with the handheld games, as the only additional 

hardware required is a Link Cable. To preserve this aspect of the games, the portability of the 

environment is a significant property. 

However, maintaining original storage media and hardware raises serious preservation 

concerns. Game Boy series Game Paks contain small built-in batteries for saving game data. The 

executable code is undamaged if a battery fades, but a game can no longer be saved. Online 

tutorials demonstrate how to take the cartridge apart and replace its battery, but this requires a 

level of expertise beyond the institution’s capabilities. 

Determining whether input devices, output devices, and networking capabilities are 

significant properties for handhelds may appear a somewhat pointless exercise. It was already 

determined that handhelds are a significant property; inputs, outputs, and networking are a part 

of that package. Still, should maintaining handhelds eventually prove too difficult, examining 

these aspects separately can prove useful in the long run. Pokémon core-series games, as 

examples of the role-playing genre, do not rely on speedy button manipulation. In this case, the 

only significant property is the input device’s compatibility with other aspects of the 

environment. Output devices can be a significant property if a variant must be played in its 

intended color palette, which directly ties into interactive content, discussed in detail further on. 

Networking capabilities remain a significant property as they alter the ability to trade. 

Compatibility of Link Cables with platforms is a particular concern. There is additionally the 

question of the e-Reader+ peripheral input device. This device is a significant property of 

meaning in that it is required to access certain content in Japanese variants. If the institution does 

not acquire compatible variants, this device is no longer significant. 
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Nintendo GameCube spin-off titles also do not require specific input devices, with 

compatibility their only significant property. Output devices call into question what was the 

intended display size for console titles. Technically, any compatible television monitor can 

display a Nintendo GameCube game, but they vary considerably in quality. In the absence of 

more specific data, compatibility remains the only significant property of displays, as well. 

Emulation opens up further environmental concerns. The executable code of core-series 

franchise games can be emulated in one of two ways. Extracting and reformatting the executable 

code is less accurate and more time-consuming, but it requires less content. Recompiling source 

code is more accurate, but a significant property of that accuracy is access to source code. 

Regardless of the method chosen, online emulators for the Game Boy series are common, as are 

illegal copies of the extracted executable programs found on Game Paks. Significant properties 

of emulators include durability, storage on archival formats, and transparency of the process 

should maintenance be required. Despite the acquisition of emulators, the institution still 

considers the context provided by handhelds to be a significant property. Even handhelds with 

completely unrelated Game Paks provide a background of how players originally interacted with 

these portable devices. 

Part 2C: Interactive Content 

This section is considered from a player perspective. It is the playable object generated 

by executable code considered here, not the machine-readable executable code as a text 

consisting of incomprehensible symbols. Significant properties of interactive content are those 

that ensure the meaning as created during a typical player’s user experience. 

The first aspect of interactive content, gameplay, is divided further into a number of 

sections: game mechanics, plot, objectives, areas, and anomalies. Two of these, game mechanics 
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and plot, are equal for all three generations. Plot for all three games is a significant property of 

player motivations. Game mechanics include content such as battling mechanics, trade, and 

Pokémon abilities. The details of these three mechanics are altered between generations, but their 

importance as a significant property of the games is consistent. These mechanics are especially 

critical considering their uniqueness in the North American game industry. These games are rare 

examples of RPGs popular in the Untied States and remain the highest-grossing RPG series of all 

time. The game mechanics of this genre were foreign to players, yet somehow this did not harm 

their popularity among a range of demographics. The combination of untraditional mechanics 

with traditional plot is a significant property of all these games and their variants. 

Objectives do not retain the same significance for each Pokémon generation. In 

Generation I, objectives are an especially significant property. It is critical to understand how 

objectives shifted from the impersonal struggle of the original games to the more personal 

struggle found in the anime and all variants of Pocket Monsters Yellow. This demonstrates how 

the franchise united separate media elements as an early example of transmedia storytelling. 

In Generation III, objectives can be considered a significant property of Pocket Ruby and 

Sapphire. The pair of games deviated from prior practice to include a separate set of villains. 

Whether this was a choice to create less-similar user experiences or a marketing ploy, it is 

certainly a deviation of note. Pocket Monsters and Pokémon Emerald combine the objectives and 

plots of the two paired releases, again for unknown reasons. Both examples might be considered 

significant properties of how titles in a franchise expanded some aspects of gameplay without 

straying too far from familiar plot elements. 

Areas are significant properties only in Generation II, with the addition of new areas in 

Pocket Monsters Crystal and their removal in subsequent variants. It is a significant property of 
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development and gives insight into the minds of the series’ creative talent. The removal of the 

area could indicate assumptions about the technological capabilities of national and demographic 

groups. Regardless of the accuracy of such assumptions, they are quite revealing from a 

marketing perspective. 

Anomalies are a significant property in Generation I and III. In Generation I, glitches are 

a significant property of player interaction and exploitation. Their use demonstrates how players 

completed objectives by circumventing what were perceived as unfair limitations to gameplay. 

Glitches are a window into the problematic nature of Generation I gameplay, but they are also a 

significant property of how variants were commonly used rather than how they were intended for 

use. In Generation III, glitches are significant properties of player interaction, but here that 

interaction is one of avoidance. The Berry Glitch does not occur for some time; the fact that 

players are concerned with removing the glitch demonstrates long-term interest amongst a 

notoriously fickle audience. Whereas Generation I glitches are maintained for continued 

authenticity, Generation III glitches are removed despite the fact that they alter authenticity. 

The second aspect of interactive content, audiovisuals, is further divided into graphics, 

sound, and language. The significant properties of sound apply equally to all three generations. 

The popularity of Pokémon music has led to classical orchestrations of the better-known motifs 

and even inclusion in touring concerts of video game music. Sound is a significant property as it 

is a culturally recognized characteristic having tremendous impact on aesthetic appreciation of 

interactive content. 

Graphics in Generation I and II are indicative of larger cultural trends. In Generation I, 

Pocket Monsters and Pokémon Yellow demonstrate the cross-media nature of the franchise by 

reconciling the graphical content of game variants with the popular anime. Graphics are a 
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significant property of that cross-media essence. Graphics in Generation II are a significant 

property of localization and global media. Several alterations to North American variants 

indicate that material deemed objectionable in one marketing region was removed during the 

localization process. This is fascinating from the perspective of censorship, but it is also 

indicative of cultural assumptions. While Localized Regional Variants updated Pokémon artwork 

to resemble promotional artwork, this process was not carried out for the Japanese variants. This 

suggests that developers made further assumptions about the importance of marketing 

consistency in one geographic region that was not assumed in another. Such alterations are a 

significant property of the globalization of this phenomenon. 

Graphics in Generation III are a significant property of pop-culture nostalgia. Pocket 

Monsters FireRed and LeafGreen as well as all variants, were marketed in North America as 

remakes of Pokémon Red and Blue. Studying what graphical elements remained consistent might 

also suggest the graphical aspects that remained popular over time. Scholars interested in the 

long-term lives of fads may find such data of note. 

Part 2D: Tolerations for Deviation 

Acceptable deviation from storage media depends upon the significance of utilizing older 

hardware. If the games are played on their original systems, there is no toleration for deviation. If 

the games are played as emulations, toleration is acceptable to ensure an Emulated Variant is 

functional and stored on formats with greater longevity. Other aspects of environment are 

divided into two groups of consideration: deviations acceptable if a variant is accessed on its 

original storage media and deviations acceptable only for Emulated Variants. 

If the variant is accessed through its original storage media, titles from Generation I and 

II are limited to access through handhelds. For budgetary reasons, it is ideal if the institution 
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acquires handhelds capable of playing all variants from both generations. This would require at 

least one color device. While maintaining a variant’s monochromatic palette is ideal, it is 

preferable to acquire two devices compatible with all storage media. This provides a back-up 

method of access if the handheld ceases functioning. Compatible options include Game Boy 

Color, Game Boy Advance, and Game Boy Advance SP. Due to the significant property of 

handheld environments, Super Game Boy adapters are not an option. 

For Generation III variants, handheld options include the Game Boy Advance, Game Boy 

Advance SP, Game Boy Micro, Nintendo DS, and Nintendo DS Lite. Game Boy Advance and 

Game Boy Advance SP are compatible with all Generation III variants. Nintendo DS or 

Nintendo DS Lite are additionally compatible with later Nintendo DS games. The preference is 

for Game Boy Advance series handhelds that minimize differences from the original audiovisual 

outputs. Game Boy Player adapters, as with the prior the Super Game Boy, are unacceptable. 

Spin-off games are limited to Nintendo GameCube and compatible models of the Nintendo Wii 

console. 

Games from all three generations accessed as Emulated Variants can deviate from inputs 

and outputs as much as is necessary for continue access. This applies to core-series and spin-off 

games as well as their variants. The only requirement is that compatibility to at least one input 

and output is maintained. 

Deviation from networking capabilities is unacceptable in any circumstance. This applies 

for variants accessed through original hardware or as Emulated Variants. For original hardware, 

this means proprietary Link Cables must be maintained without deviation. For emulation, this 

means the acquired emulator must be programmed with full trade capabilities. These 

requirements stand for both core-series and spin-off games. 
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Step 3: What Alterations Matter? 

Generation I 

Positive alterations to Pocket Monsters Red, Green, and Blue as well as Pokémon Red 

and Blue mainly affect audiovisuals. Graphical improvements contributed to the increasing 

popularity of the series. The necessity of reading comprehension to the games means that 

alteration to English-language is a positive alteration for an institution in the United States. 

Though the removal of Thundershock graphics in Pokémon Red and Blue does censor 

audiovisual content, it also negates a health risk inherent in the work. Positive alterations to 

Pocket Monsters and Pokémon Yellow affected gameplay as well as audiovisuals. By tying 

content to the anime’s plot and audiovisuals, scholars can examine cross-media characteristics of 

the Pokémon franchise. 

Negative alterations to Pocket Monsters Red, Green, and Blue as well as Pokémon Red 

and Blue focus on gameplay and environment. The loss of glitches exploited by players erases 

interactive content central to the user experience. Lack of inter-language trading would not have 

negatively altered the user experience at the original time of release, as the chance of inter-

language player encounters was minimal considering travel patterns. Currently, this 

environmental incompatibility does harm user experiences at collecting institutions as it limits 

acquisition options for pursuing the objective of Pokédex completion. 

Many gameplay alterations are essentially neutral in that they alter interactive content but 

provide equivalent user experiences. Differences in version-exclusive Pokémon among variants 

alter the creatures found during a playthrough, but they are balanced in their strengths and 

weaknesses. Alterations to area layouts, such as the mazes in the Cerulean Cave, change player 

progression but result in the same user experience. 



 

 

    

 

  

  

   

     

   

   

    

  

     

 

 

 

 

   

  

  

   

    

   

88 

Generation II 

Positive alterations to Pocket Monsters Gold and Silver and their variants affect the 

intertextuality of gameplay. When the player returns to the areas found in Generation I, 

substantial alterations to a familiar landscape create a narrative that spans across generations. 

This is a positive alteration in that it shows the cause and effect of objectives, especially the 

cyclical nature of becoming a Pokémon Master. The addition of animation to Pokémon sprites in 

Pocket Monsters and Pokémon Crystal ties graphics of Pokémon to their anime incarnations. 

This furthers any study of Pokémon as a cross-media phenomenon. 

Negative alterations affect both gameplay and audiovisuals. Censorship of controversial 

graphics in Pokémon Gold and Silver is detrimental to the scholar studying cultural nuances lost 

through globalization. Colloquialisms available in the Japanese variants are lost through this 

censorship. Gameplay is negatively impacted in Pokémon Crystal through the loss of the 

Pokémon Communication Center. The decision to add an expansive gameplay segment 

inaccessible outside of Japan makes it impossible to capture version-exclusive Pokémon. 

Furthermore, it hinders the ability to understand how the Pokémon franchise first adapted to 

mobile youth cultures. 

Neutral alterations are also present. This includes differences in version-exclusive 

Pokémon, as they do not alter gameplay or user experiences. This also includes the option of a 

female protagonist. Though demonstrative of a more gender-inclusive franchise, the character’s 

journey is identical to the male protagonist option. Minor alterations to sprite graphics and 

musical motifs can also be considered neutral from an institutional perspective. 

Generation II variants require interaction with Generation I variants access all in-game 

content, complete the Pokédex, and study the trade game mechanic central to the franchise. As a 
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result, the acquisition and collection of Generation II variants also encompasses Generation I 

variants. Any alterations previously discussed for Generation I remain critical when considering 

what alterations matter in Generation II. 

Generation III 

Positive alterations in this generation’s core-series variants mainly affect interactive 

content. Pocket Monsters FireRed and LeafGreen and all their variants include many game 

mechanics from Generation II and III, such as Pokémon genders and breeding. Those players 

unfamiliar with Generation I game mechanics were aided with the inclusion of an in-game help 

system. These are strong examples of how nostalgia and novelty are combined in long-lived 

media franchises. Pocket Monsters Emerald and all of its variants positively affect other 

Generation III variants through the trade-implemented Berry Glitch patch. Positive alterations to 

the spin-off titles Pokémon Colosseum, Pokémon Channel, and Pokémon XD: Gale of Darkness 

are noteworthy from the perspective of core-series gameplay. The use of the trading game 

mechanics to advance core-series objectives of the Pokédex completion as well as to neutralize 

dangerous glitches is of great help for studying those variants. 

Negative alterations are minimal but center on gameplay. In Pocket Monsters and 

Pokémon FireRed and LeafGreen, removing Generation I glitches renders invisible a user 

experience found in the original titles. This is a concern when studying nostalgia in cultural 

adaptations. For spin-off games, acquisition of Pokémon Colosseum without the Japanese or 

North American bonus-discs is not as helpful in advancing the objective of Pokémon completion. 

Neutral alterations are those that are significant only outside the core-series franchise 

games. This is found in spin-off games, where any alterations to gameplay or audiovisuals don’t 

affect core-series variants. 
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Step 4: Preferred Variants 

The following list contains a ranking of all variants found within a generation from most 

to least preferred. For all variants that utilize Pokémon in their title, the English-language 

Localized Regional Variant is indicated. For all variants that utilize Pocket Monsters in their 

title, the Japanese-language variant is indicated. 

Generation I: 

• Pokémon Red and Pokémon Blue are the variants that introduced the Pokémon franchise 

to the United States. These games were also a target of anti-Pokémon controversy. As the 

media frenzy surrounding Pokémon is most focused on these variants, they are absolutely 

required. Though generally similar, both variants are required to access all gameplay 

aspects and for completion of the Pokédex objective. 

• Pokémon Yellow is required to study Pokémon as a larger media franchise, as 

connections between the game and anime are best demonstrated through this variant. 

Critically, this variant highlights the Pokémon Pikachu. As this character only became the 

worldwide franchise mascot after it was selected to represent the anime, the variant is an 

early implementation of gameplay elements more popular in some media formats than 

others. 

• Either Pocket Monsters Red or Pocket Monsters Green gives context to the globalization 

process. Both variants demonstrate how interactive content existed prior to localization for 

the United States market. Some scholars have suggested the popularity of the franchise was 

largely a result of the cultural neutralization of Japanese elements. It is helpful to collect 

primary sources that give a comparative analysis to such arguments. 
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Generation II 

• Pokémon Gold and Pokémon Silver are the first sequels to the highly successful 

Generation I games, demonstrating how media franchises evolve. They are also a sequel to 

and commentary on Generation I’s plot and objectives. Censorship of audiovisuals is 

indicative of how cultures affect the globalization process. As with all paired variants, both 

are required for complete access to game mechanics and the objective of Pokédex 

completion. 

• Pokémon Red and Pokémon Blue are preferred for the same reasons as in Generation I. 

• Pokémon Yellow is preferred for the same reasons as in Generation I. 

• Pocket Monsters and Pokémon Crystal are critical examples of technological adaptation 

and the negative results of localization. Pocket Monsters Crystal Version, with access to the 

Pokémon Communication Center, is the only Generation II variant that demonstrates how 

the franchise first attempted to create a virtual network of fans through wireless 

technology. Pokémon Crystal, through the loss of this area, demonstrates how critical 

aspects of gameplay can be lost during localization. 

Generation III 

• Pokémon Ruby and Pokémon Sapphire demonstrate how the Pokémon franchise fully 

broke from the gameplay of previous titles. As many of this generation’s substantial 

alterations originated with these titles, they are the focus of a new era of Pokémon fandom 

in the United States. The inclusion of complimentary, yet different, plots is an additional 

argument for the inclusion of both games. 

• Pokémon FireRed and Pokémon LeafGreen were the first marketed as remakes in the 

history of the series. Their inclusion of a wide variety of gameplay options from all three 
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previous generations makes them an important object of study for the intersection of old 

and new in long-lasting media franchises. As with all paired variants, both are necessary 

for Pokédex completion. 

• Pokémon Emerald combines the conflicting plots and objectives of Pokémon Ruby and 

Sapphire into a single user experience. This serves as a comment on earlier franchise 

elements. It is also the only core-series franchise game able to patch the Berry Glitch, 

making it an important object for the maintenance of other variants. 

• Pokémon Colosseum is unique as the first spin-off game tied to core-series titles, 

illustrating the expansiveness of the franchise. Ideally, acquiring its Exclusive In-Game 

Content Variants allow further progression towards Pokédex completion. 

• Pokémon XD: Gale of Darkness, also a sequel and extension of Pokémon Colosseum, is 

the only method of acquiring yet another missing Pokémon. 

• Pokémon Red and Pocket Monsters Green are a helpful point of reference for 

comparison with Pokémon FireRed and LeafGreen. 

Step 5: Additional Materials 

Officially sanctioned strategy guides were published for all Pokémon games. Core-series 

paired variants are combined in one strategy guide, while independent core-series variants 

receive a separate strategy guide. Collecting strategy guides aids the institution in 

contextualizing gameplay through additional background content as well as an encyclopedic 

guide to collecting Pokémon. If the institution cannot acquire all desired variants, strategy guides 

give an overview of uncollected variants. 

Oftentimes, the packaging of a variant includes a brief explanation of how it is different 

from others in the same generation. It can also include additional materials such as ephemera, 
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instruction manuals, and hardware specifications. Japanese releases of Pokémon games include a 

larger selection of such material, especially maps and posters hinting at gameplay. Most of this 

data can usually be found through official strategy guides, giving preference to the acquisition of 

official strategy guides over less-common packaging. 

Step 6: Technological Capabilities 

Part 6A: Preservation-Specific Requirements 

Technical preservation has the highest number of method-specific requirements. Storage 

media requires general maintenance, with cartridges additionally requiring the ability to replace 

spent batteries. Hardware requires the ability to clean, maintain, and troubleshoot equipment 

notorious for breaking. There are a number of online sources to consult for maintenance, but the 

labor required is substantial. Even if Emulated Variants are acquired, the acquisition of at least 

one handheld and one English-language variant on its original storage media gives technical 

context to the environment originally experienced by players. Technical preservation can be 

minimized, but never ignored entirely. 

Emulation includes additional method-specific requirements. Dedicated Game Boy and 

Game Boy Advance series emulators are freely available online, as are hacked executable 

programs of all variants. Most emulators do not allow trading, which limits the selection to those 

that contain this ability. It is best to purchase the expertise to create dedicated emulators for 

institutional use rather than rely on hobbyist online sources. 

Part 6B: Metadata and Cataloguing 

Structural metadata refers to all metadata related to hardware and storage media. Such 

metadata provides context on how players typically accessed the variants and is also critical for 

continued access of executable programs. This metadata includes: 
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• Technical specifications of Game Boy and Game Boy Advance series handhelds 

• Technical specification of Nintendo GameCube console 

• Compatibility of Game Boy Game Paks with Nintendo handhelds 

• Compatibility of Nintendo GameCube optical discs with other Nintendo 

Descriptive metadata, as in all fields, refers to metadata regarding the creation of the 

variants. More importantly, it documents relationships that influence the variants and their 

intertextuality. Some relationships to note in metadata include relationships: 

• Between all variants of a single game 

• Between paired and independent variants in a single generation 

• Between all Linked Video Games across multiple generations 

• Between original games and those marketed as Audiovisual or Content Remakes 

• Between core-series and spin-off titles 

Part 6C: Legal Concerns 

It is illegal to break into any storage media, whether cartridge or optical disc, with the 

intent to extract its executable program. Even if an extracted executable program is acquired 

from another source, owning or utilizing that code is illegal without Nintendo’s consent. As 

Nintendo has made it explicit that company policy views all unauthorized emulation as a 

violation of their intellectual property rights,97 legal risks are weighed against potential loss. 

Step 7: Contextual Materials 

Conservation methods specific to paper are necessary for long-term preservation of 

strategy guides, which may lie outside the scope of a department focused on digital objects. It is 

97 Nintendo, “Intellectual Privacy Policy,” Nintendo. 
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possible that strategy guides may require storage in a separate environment, in which case, 

metadata indicates the relationships between physically separate objects. 

Step 8: Decision 

Generation I 

• Pokémon Red, Pokémon Blue, Pokémon Yellow, and either Pocket Monsters Red or 

Pocket Monsters Green on original Game Boy Game Paks with newly installed batteries 

• Two Functioning Game Boy series handhelds with Link Cables 

o Note: Preference is for one monochromatic handheld available in the United 

States (either Game Boy or Game Boy Pocket) and one Game Boy Color 

• Emulators built exclusively for Game Boy series handhelds 

• Executable programs, extracted and translated from hacked cartridges, for the variants 

acquired on their original storage media 

o Access to these Emulated Variants is prohibited until either the technical 

preservation of original storage media and hardware becomes unsustainable or legal 

exceptions for cultural institutions are introduced. 

• Official strategy guides for Pokémon Red/Blue and Pokémon Yellow 

Generation II 

• Pokémon Gold, Pokémon Silver, Pokémon Crystal, Pokémon Red, Pokémon Blue, and 

Pokémon Yellow on original Game Boy Game Paks with newly installed batteries 

• Two functioning Game Boy Color handhelds with Link Cables 

• Emulators built exclusively for Game Boy series handhelds 

• Executable programs, extracted and translated from hacked cartridges, for the variants 

acquired on their original storage media (see Generation I note) 
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• Official strategy guides for Pokémon Gold/Silver, Pokémon Crystal, Pokémon Red/Blue, 

and Pokémon Yellow 

Generation III 

• Pokémon Ruby, Pokémon Sapphire, Pokémon FireRed, Pokémon LeafGreen, and 

Pokémon Emerald on original Game Boy Advance Game Paks 

• Pokémon Colosseum (North American Exclusive In-Game Content Variant) and 

Pokémon XD: Gale of Darkness on Nintendo GameCube optical discs 

• Pokémon Red and Pocket Monsters Green on original Game Boy Game Paks 

• Two functioning Game Boy Advance SP handhelds with Link Cables 

• Functioning Nintendo GameCube console with Game Boy Player adapter 

• Emulator built exclusively for Game Boy Advance series handhelds 

• Emulator built exclusively for Nintendo GameCube console 

• Emulator built exclusively for Game Boy series handhelds 

• Executable programs, extracted and translated from hacked cartridges, for the variants 

acquired on their original storage media (see Generation I note) 

• Official strategy guides for Pokémon FireRed/LeafGreen, Pokémon Ruby/Sapphire, and 

Pokémon Red/Blue as well as Pokémon: How to Catch ‘Em All for Generation III 
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Case Study: Code-Oriented Institution 
Step 2: Significant Properties 

Part 2A: Code 

To reiterate, the institution considers the combination of source and executable code to be 

the definition of a video game and the joint preservation object under consideration. In cases 

where only the executable code is available, that code is considered the preservation object. The 

result is that significant properties are the characteristics that must be maintained so that source 

and executable code remain an authentic representation of the user experience. Users are 

considered from a development perspective, with a greater focus on code and environment. 

These significant properties also encompass any characteristics required to fully understand how 

developers interacted with the code. 

A significant property of code is the meaning inherent in data structures, which controls 

how the data representing a player’s Pokémon is structured. In Generation I, a player’s Pokémon 

is defined by a forty-four-byte data structure. This is increased to forty-eight bytes for 

Generation II, a difference slight enough to allow inter-generational compatibility. In Generation 

III, however, a player’s Pokémon is increased to a one hundred byte data structure. 

Data structure is classified a significant property because, if structures are altered, a large 

number of other characteristics lose their authenticity as well as their accessibility. Differences in 

data structure affect environmental compatibility. They also affect gameplay, as the increased 

size of data structures allows for new game mechanics in the form of Pokémon abilities. This 

explains why certain glitches are rectified, as Generation III data structures are large enough to 

hold a checksum that neutralizes them. That so many aspects of gameplay are connected to one 

property of code demonstrates the necessity of understanding how that code functions. The only 

way to decipher the meaning of the games as software objects is through the lens of data 
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structures. Without this significant property, the usability of source and executable code is 

negligible regardless of whether it is accessible or authentic. 

Part 2B: Environment 

Pokémon titles rely on function libraries and external dependencies that originate in their 

intended platforms. It is these dependencies that shaped interactive content, specifically game 

mechanics. Removing source or executable code from the original environment divorces the 

game from dependencies used during development, diminishing the variant’s use as an object of 

study. In light of these dependencies, all environmental factors are considered significant 

properties, as they all affected the games during development. What changes is the comparative 

level of significance. 

With handhelds, the most significant property is networking ability. Game Boy series 

Link Cables allow the exchange of digital data between players. Prior to Pokémon, this feature 

was incorporated into game mechanics solely for competitive, often violent, matches between 

players. Pokémon’s creator has stated that one of the inspirations for the game was using Link 

Cables for communication rather than battle. To study the development of the series, it is 

essential to study the Link Cable as a significant property of the environment. This requires the 

acquisition of all variants necessary to a greater understanding of trade as the game mechanic 

most dependent upon environment. 

Outside of networking capabilities, other aspects of handheld environments are less 

significant. Input devices are a significant property of access, but as button manipulation was not 

a critical aspect of gameplay, the layout of these buttons is not especially important. Output 

devices raise the question of authenticity in regards to color. The games are programmed to 

accommodate both monochrome and color outputs, but some are optimized for one display type 
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over the other. Collecting examples of monochromatic and color systems lets users examine how 

identical source and executable code interacts with different graphical outputs. Such alterations 

would be a significant property of technological adaptability. There is also the question of 

optional peripheral input devices. Japanese variants accessed on handhelds with e-Reader+ 

compatibility can access exclusive content through the peripheral device. This device was not 

used for North American variants, but a study of the history of games cannot be limited to 

successes. The question of why peripheral devices for handhelds were wildly popular in one 

region but not in the United States could be a significant property of consumer reactions to 

portable devices or optional inputs. 

Nintendo GameCube spin-off titles require specialized Link Cables or a Game Boy 

Player to allow inter-variant trade. Otherwise, accuracy of inputs are helpful to studying 

differences between handheld and console inputs, but not critically significant. For output 

devices, any television monitor can function as a display for Nintendo GameCube games, but 

they vary considerably in size. Therefore, the only significant property of display is 

compatibility. 

Maintaining original storage media requires some specialized actions. Game Boy series 

Game Paks contain small, built-in batteries. To maintain these variants, it is necessary to acquire 

online guides on battery replacement and ensure employees can safely take cartridges apart to 

replace them. If the batteries were no longer sold, an extra supply would be advisable. These 

abilities are a significant property for the purposes of long-term preservation planning. 

There is one more possibility to consider: emulation. Unfortunately, emulation removes a 

variant from its environmental context. If variants are preserved through emulation, a significant 

property is preservation of data regarding the initial technological environment. This includes 
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data regarding function libraries within a variant’s possible devices, schematics of game systems 

and peripherals, and instruction manuals for the technology. The goal is to recreate all necessary 

metadata regarding the environment before altering it via emulation, ensuring that context 

remains even when technological preservation is no longer possible. 

Part 2C: Interactive Content 

This section is considered from the perspective of designers, developers, and historians. 

Interactive content is the end result of a game and not the entirety of a game. It is the underlying 

skeleton of the game and the surface properties generated that are considered here, not pure 

player experiences. 

The first aspect of interactive content, gameplay, is divided further into a number of 

sections: game mechanics, plot, objectives, areas, and anomalies. Plot calls on the player to gain 

knowledge about Pokémon, become a Pokémon Master, and save the world in the process. 

Heavy focus on story, exploration, and issues bigger than a single player are typical of RPGs, a 

genre far more popular in Japan than in the United States. Inclusion of a distinctive element of an 

unpopular genre in one of the most popular game franchises in North America is extraordinary, 

and quite obviously a significant property. Another key aspect of RPGs is continuous growth. 

Pokémon are trained, gaining new abilities tied to game mechanics. If the plot gives motivation, 

then objectives such as defeating challengers allow that plot to progress. Game mechanics of 

Pokémon become more complicated as Pokémon grow. Tied together, these three aspects of 

gameplay are seamlessly interwoven. As Pokémon is the highest selling RPG of all time, these 

aspects are all significant properties of the series as a genre example and critical in a context of 

game history. 
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Independently, game mechanics and areas can be a significant property of the 

development process. Scholars might be interested in how variants with similar source and 

executable code resulted in radically altered user experiences. This content includes both those 

experienced during play and those that can only be seen from a forensic examination of source or 

executable code. 

In Generation I, areas in Pocket Monsters and Pokémon Yellow are significant properties. 

The executable code contains many areas from Pocket Monsters Blue as well as Pokémon Red 

and Blue. It is unknown why so much unused data wasn’t removed from space-constrained 

storage media. This might indicate alternative creative decisions regarding what to include in the 

final product. It could also indicate that the fragility of Generation I source code was so high that 

developers left as much data as possible untouched. Regardless of why it was kept, the existence 

of unused data is a significant property. 

Generation II contains both areas and game mechanics that are significant properties. The 

inclusion of the Pokémon Communication Center in Pocket Monsters Crystal Version expands 

upon game mechanics surrounding trade by adapting to new wireless technologies. It is a 

significant property of technical adaptation. The removal of the section in all international 

variants indicates implementation of the area was partially developed before the decision to 

remove it from final release. Progression on translations of text in this area indicates that the area 

closest to completion is the English-language variant, followed by German and Spanish language 

variants. This is illustrative of the order of the localization process and suggests that, rather than 

first completing the North American Localized Regional Variant and then the rest, the process 

might be more fluid. The discrepancy between what developers have stated is the development 
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process and what is actually indicated within the executable code further classifies this data as a 

significant property as it is necessary to truly comprehend the development history. 

Objectives and areas in Generation III are a significant property of technical adaptation. 

In Pocket Monsters FireRed, LeafGreen, and Emerald, e-Reader+ compatibility serves as a sort 

of locking system. Within certain areas are additional trainers for battle, but those trainers are 

inaccessible until the player scans a card with the e-Reader+. In international variants, the 

locking system was removed to allow instant access to this content. This is a significant property 

as it demonstrates environmental adaptability undertaken to ensure continued access of 

interactive content. 

Lastly, game mechanics in all three generations are significant properties of the 

relationship between technological advancements and interactive content. This refers back to 

data structures discussed in code. In Generation II, the addition of a mere four bytes allowed for 

the separation of one Pokémon battle mechanic into several and the addition of held items. In 

Generation III, the doubling of bytes allowed for massive alterations to game mechanics 

including a personality value controlling several new abilities. These game mechanics are a 

significant property of the interdependence of technical and artistic novelty. 

The last aspects of gameplay, anomalies, are significant properties of Generation I and 

III. In Generation I, glitches are significant properties of user exploitation. This is an early 

example of players exploiting deficiencies in executable code to gain an unexpected advantage. 

That this was undertaken even at the risk of destroying a saved game file is a glimpse into the 

balance between normal and abnormal play, as risk is considered a legitimate response to 

developer errors. In Generation III, the removal of the Berry Glitch is a significant property to 
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ensure continued access to many affected variants. This is a crucial example of alterations 

undertaken to mitigate further damage to an object. 

The second aspect of interactive content, audiovisuals, is further divided into graphics, 

sound, and language. Many audiovisuals are significant properties of technological advancement. 

For Generation I, improved graphics are a significant property of the link between developer 

familiarity with an environment and improvements in interactive content. This demonstrates how 

technological limitations can be circumvented or adapted to through more creative approaches to 

those limitations. For Generation II, graphics are a significant property of adaptations to 

technological advancement. That the graphics developed to be attractive on both color and 

monochromatic environments is a significant property when studying the methods by which 

developers plan for disparate game technology generations. For Generation III, technological 

advancement is found in sound. The inclusion of remixed music in Pocket Monsters FireRed and 

LeafGreen is a significant property of adaptation to newer technological environments. 

Part 2D: Tolerations for Deviation 

For storage media, there is no toleration from deviation from the original Game Paks or 

Nintendo GameCube optical discs. Even for Emulated Variants, knowledge of the original 

storage media is critical to understand the limitations of source and executable code. As these 

storage media are compatible with multiple hardware systems, one complicated issue is deciding 

which systems are preferred before determining acceptable levels of deviation. 

Variants intended for access on handhelds contain no toleration for deviation from 

handheld devices. This automatically results in no toleration to deviate from input devices, 

output devices, or networking capabilities. This removes the possibility of any devices that allow 

access through consoles, such as the Super Game Boy and Game Boy Player. For Generations I 
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and II, Game Boy series handhelds are preferred, but deviation from the original color or 

monochromatic display is acceptable. For Generation III, Game Boy Advance series handhelds 

are preferred, but deviation to Nintendo DS handhelds is acceptable if absolutely necessary. 

Spin-off variants accessed on home consoles have a much wider range of acceptable 

deviation. Any compatible system, including inputs and outputs, is acceptable. The only aspect 

where deviation is unacceptable is networking capabilities, as data transfer with Generation III 

handhelds is an absolute requirement. 

Aspects of interactive content such as gameplay and audiovisuals contain little toleration 

for deviation. These surface properties are the visible representation of revolutionary approaches 

to source code, executable code, and environmental limitations. They represent the technical 

novelty of the series and its affect on game design and history. Additionally, any alterations to 

source or executable code also results in alterations to gameplay; with no toleration for deviation 

from code, an accidental result is also a lack of deviation from gameplay. The one exception to 

this is the decision to remove Generation III’s Berry Glitch. 

Step 3: What Alterations Matter? 

Generation I 

Positive alterations to interactive content and environment are important methods of 

studying the development process. Continuous improvements in graphics, despite identical 

environments, suggest increased competence in working within technical capabilities. This is 

important to the history of game design to consider improvements that result from working 

around limitations rather than growing past those limitations. Consideration of the development 

process extends to all variants of Pocket Monsters Yellow. The fact that interactive content 

experienced during play was altered, yet unused data remained the same, gives a glimpse into 
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intricacies of game development. The fragile nature of source code, where the slightest alteration 

can cause a multitude of problems, is best studied when its flaws rather than strengths are 

examined. Pokémon Yellow augments study of successful implementation of new audiovisual 

capabilities, critical to any study of how changing environments affect game development. 

Negative alterations focus on gameplay, specifically on the loss of anomalies. 

Manipulation of executable code for player exploitation is a significant property of typical use 

patterns. Without the ability to experience how a player might interact with these glitches, a 

crucial moment in the series as well as game history in general is no longer accessible. 

Neutral alterations include player experiences that are not significant to studying the 

development process or the relationship of code, environment, and interactive content. Minimal 

alterations to areas, such as Cerulean Cave, are found here. Even large alterations to gameplay 

and audiovisuals in all variants of Pocket Monsters Yellow are neutral outside a multimedia 

franchise context. It’s not the obviousness of alterations that render them neutral, but rather how 

they are judged against the institution’s scope. 

Generation II 

One positive alteration to all variants of this generation is a substantial update to source 

and executable code. By upgrading to a different data structure, minimal alterations to code had a 

substantial affect on interactive content. This is a critical example of connections between 

technical and artistic novelty. It is also a positive example of how environmental capabilities can 

be maintained even after alterations to the structures of source and executable code. Pocket 

Monsters Crystal Version contains a major alteration to gameplay through the Pokémon 

Communication Center. By expanding the networking focus of previous game variants, this 

alteration is an early example of the development of mobile game technologies. Furthermore, 
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utilizing an optional peripheral device to unlock hidden aspects of executable code gives insight 

into the reciprocal relationship between hardware and games. 

However, alterations that positively affect Pocket Monsters Crystal Version are 

detrimental to Pokémon Crystal and all its Localized Regional Variants. Even though the 

executable code contains some remnants of an attempt to implement the Pokémon 

Communication Center, these are incomplete fragments. There is no way for a user to interact 

via a peripheral device, nor study the reciprocal nature between optional peripherals and a 

variant. This limits the usefulness of these variants without the comparative context provided by 

the original Japanese release. 

Neutral alterations, again, focus on interactive content. In terms of gameplay, new areas 

and objectives in all variants of Pocket Monsters Crystal Version are not critical. Audiovisual 

alterations to Pokémon Gold and Silver, as well as all Localized Regional Variants, are curious 

from the perspective of censorship in the localization process but otherwise unimportant. 

Generation II variants require interaction with Generation I variants access all in-game 

content, complete the Pokédex, and study the trade game mechanic central to the franchise. As a 

result, the acquisition and collection of Generation II variants also encompasses Generation I 

variants. Any alterations previously discussed for Generation I remain critical when considering 

what alterations matter in Generation II. 

Generation III 

Once again, positive alterations focus on code and the implementation of a radically 

different data structure. Game mechanics are completely altered in this generation due to 

alterations in data structures. The addition of a number of Pokémon abilities is a testament to the 

interplay of technical and artistic novelty. Those positive alterations from the perspective of 
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game history are most apparent in all variants of Pocket Monsters FireRed and LeafGreen. The 

inclusion of Generation I interactive content required conversions of all elements to the new data 

structure. This demonstrates the difficulty of cross-platform and cross-generational game 

development. Such lessons can be applied to any franchise or game sequels that similarly cross 

platforms or generations.  

Positive alterations to all variants of Pocket Monsters FireRed, LeafGreen, and Emerald 

involve adaptation to environment in the form of peripheral devices. Using an optional device to 

manage access to interactive content in one region, then removing those limits elsewhere, is an 

excellent way of working around available devices worldwide. As the game industry became 

more global, such alterations became commonplace, but this early example is a particularly 

elegant work around. 

One alteration that is both a positive and negative effect is the Berry Glitch Corrective 

Patch to all variants of Pocket Monsters and Pokémon Ruby and Sapphire. The ability to 

continue playing the variant is a positive effect, but the inability to study how glitches occurred 

and their affects is detrimental. For the sake of continued access, the alteration is generally 

considered a positive effect. 

As noted previously, neutral effects focus on gameplay. Alterations to objectives such as 

the shifting villains of all variants of Pocket Monsters Ruby, Sapphire, and Emerald are 

inconsequential. The same is true for additional areas in all variants of Pocket Monsters FireRed 

and LeafGreen. While acquiring missing Pokémon in all spin-off titles is helpful, it is not an 

absolute requirement for an institution. 
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Step 4: Preferred Variants 

The following list contains a ranking of all variants found within a generation from most 

to least preferred. For all variants that utilize Pokémon in their title, the English-language 

Localized Regional Variant is indicated. For all variants that utilize Pocket Monsters in their 

title, the Japanese-language variant is indicated. 

Generation I 

• Pokémon Red and Pokémon Blue introduced the Pokémon franchise to North America. 

They popularized gameplay elements and genres formerly unpopular in the United States, 

and rekindled an interest in handhelds. These games are also critical to understanding the 

novelty of the franchise in converting environment capabilities formerly used for battle to 

the game mechanic of trade and communication. To access all gameplay content, both must 

be acquired to allow for the exchange of data between variants. 

• Pocket Monsters Green is the earliest incarnation of executable code used throughout 

Generations I and II of the series. This is critical to a development perspective. It also 

contains player-exploited glitches that aid in examining game design, technical novelty, 

and how players found ways to interact directly with executable code. 

• Pokémon Yellow demonstrates how source and executable code were adapted to new 

environments. They also indicate the interconnected nature of early code, demonstrating 

how minor alterations could both positively and negatively affect interactive content. 

Generation II 

• Pokémon Gold and Pokémon Silver updated the data structures of Generation I to create 

new gameplay content. They also function intertextuality as a commentary on Generation I 
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variants. As with all paired releases, both are necessary for an understanding of game 

mechanics and access to all interactive content. 

• Pocket Monsters Crystal Version is critical to study how the Pokémon franchise adapted 

source and executable code to optional peripheral technology. It is a major step in 

advancement of game mechanics through new environmental capabilities. This also 

demonstrates how the series adapted to mobile gaming, which is a pre-cursor to more 

recent developments in mobile gaming. 

• Pokémon Crystal gives insight into how removal of game mechanics can have a 

substantially negative effect on gameplay and associated user experiences. 

• Pokémon Red and Pokémon Blue are preferred for the same reasons as Generation I. 

Generation III 

• Pokémon Ruby and Pokémon Sapphire are the first to introduce a new data structure that 

radically altered the series. They are also the first to adapt to the environment associated 

with the Game Boy Advance series. The wide variety of gameplay options demonstrates 

how source code can be nearly identical yet, from the player perspective, contain vastly 

different storylines and characters. Again, both are necessary. 

• Pokémon FireRed and Pokémon LeafGreen demonstrate how the combination of new 

data structures and older interactive elements leads to difficult compromises. This is an 

essential lesson for an industry where old and new is often combined to mixed results. 

Again, both are necessary. 

• Pokémon Blue demonstrates the wide discrepancies in executable code between 

Generation I originals and Generation III Audiovisual and Content Remakes. 
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• Pocket Monsters Green contains elements missing from Pokémon Red and Blue, yet 

partially included in Pokémon FireRed and LeafGreen. 

• Pokémon Emerald gives an understanding of how code and interactive content can be 

adapted for available peripheral devices in various regions. It also allows continued access 

to previous variants by neutralizing the Berry Patch through trade. 

• Pokémon Colosseum demonstrates how cross-platform gameplay entered the series due 

to the challenge of transferring data between consoles and handhelds. 

Step 5: Additional Materials 

The Pokémon franchise produced official strategy guides to facilitate progressing through 

and accessing all aspects of the variants. Paired variants receive a single strategy guide. 

Independent variants receive an individual strategy guide. These do not seem immediately 

useful, but they often note difference amongst the game mechanics of variants. This gives 

context to differences in each variant’s capabilities. Such context can also be found in packaging, 

but the level of detail is far more extensive in strategy guides. 

Step 6: Technological Capabilities 

Part 6A: Preservation-Specific Requirements 

Technical preservation has the highest number of method-specific requirements. The 

expertise required to clean, maintain, and troubleshoot storage media and hardware may already 

exist amongst the institution’s employees. Even if they do not, these skills can be easily attained. 

For long-term preservation, it is necessary to acquire and maintain a variety of handhelds, 

proprietary cables necessary for trade, and surplus batteries for powering older systems. 

Additionally, it is critical to preserve instruction manuals to ensure that future scholars studying 

interactions between variants and their environments understand their specifications. 
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Emulated Variants include a different set of method-specific preservation requirements. 

Dedicated Game Boy and Game Boy Advance series emulators are freely available online, as are 

extracted executable programs. Most emulators do not allow trading between variants, therefore 

it may be best to purchase or produce emulators with a specific focus on this gameplay aspect. 

Part 6B: Metadata and Cataloguing 

Structural metadata refers to all metadata related to hardware, peripheral devices, and 

storage media. Such metadata provides a technical background to how these devices function, 

which gives a greater understanding of the environments that affected interactive content within 

the games. This metadata includes: 

• Technical specifications of Game Boy and Game Boy Advance series handhelds: 

Compatibility of inputs, outputs, and peripheral devices, networking capabilities, and 

typical functions such as button mappings and save abilities 

• Technical specifications of Nintendo GameCube consoles: compatibility of inputs and 

outputs and networking capabilities 

• Technical specifications of all inputs, outputs, and peripheral devices including 

controllers, e-Reader+, Link Cables, and console-handheld adapters 

• Compatibility of Game Boy Game Paks as well as Nintendo GameCube optical discs 

with other Nintendo or third-party systems 

• Data regarding Assembly programming language such as its history, common use, 

abilities, limitations, and common data structures 

Descriptive metadata, as in all fields, refers to metadata regarding the creation of the 

variants. More importantly, it documents relationships that influence the intertextuality of 
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variants from the perspective of code. Some relationships to note in the metadata include 

relationships between: 

• Between all variants utilizing the same data structure 

• Between all variants utilizing different, yet compatible, data structures 

• Between variants utilizing the same game engine 

• Between variants written in the same programming language 

• Between variants programmed for the same environment 

• Between variants containing the same unused data within the executable code 

• Between all variants of a single game 

• Between paired and independent variants in a single generation 

• Between all Linked Video games across multiple generations 

• Between original games and those marketed as Audiovisual or Content Remakes 

• Between core-series and spin-off titles 

Part 6C: Legal Concerns 

It is illegal to break into any storage media, whether cartridge or optical disc, with the 

intent to extract its executable program. Even if an extracted executable program is acquired 

from another source, owning or utilizing that code is illegal without Nintendo’s consent. As 

Nintendo has made it explicit that company policy views all unauthorized emulation as a 

violation of their intellectual property rights,98 legal risks must be weighed against potential loss. 

Step 7: Contextual Materials 

Conservation methods specific to paper are necessary for long-term preservation of 

strategy guides, which may lie outside the scope of a department focused on digital objects. It is 

98 Nintendo, “Intellectual Property Policy.” 
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possible that strategy guides may require storage in a separate environment; in which case, 

metadata indicates the relationships between physically separate objects. 

Step 8: Decision 

Generation I 

• Pokémon Red, Pokémon Blue, Pokémon Yellow and Pocket Monsters Green on original 

Game Boy Game Paks with newly installed batteries 

• Two functioning Game Boy series handhelds with Link Cables with original instructions 

included in packaging or photocopies instructions located online 

o Note: Preference is for one monochromatic handheld available in the United 

States (either Game Boy or Game Boy Pocket) and one Game Boy Color 

• Emulators built exclusively for Game Boy series handhelds 

• Executable programs, extracted and translated from hacked cartridges, for the variants 

acquired on their original storage media 

o Access to these Emulated Variants is prohibited until either the technical 

preservation of original storage media and hardware becomes unsustainable or legal 

exceptions for cultural institutions are introduced. 

• Official strategy guides for Pokémon Red/Blue and Pokémon Yellow 

Generation II 

• Pokémon Gold, Pokémon Silver, Pokémon Crystal, Pocket Monsters Crystal, Pokémon 

Red and Pokémon Blue on original Game Boy Game Paks with newly installed batteries 

• Two functioning handheld Game Boy Color handhelds with Link Cable with original 

instructions included in packaging or photocopied instructions located online 

• Emulators built exclusively for Game Boy series handhelds 
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• Executable programs, extracted and translated from hacked cartridges, for the variants 

acquired on their original storage media (see Generation I note) 

• Official strategy guides for Pokémon Gold/Silver, Pokémon Crystal, and Pokémon 

Red/Blue 

Generation III 

• Pokémon Ruby, Pokémon Sapphire, Pokémon FireRed, Pokémon LeafGreen, Pokémon 

Emerald, Pokémon Blue, and Pocket Monsters Green on original Game Boy Game Paks 

with newly installed batteries 

• Pokémon Colosseum on Nintendo GameCube optical discs 

• Two functioning Game Boy Advance SP handhelds with Link Cables 

• Functioning Nintendo GameCube console with Game Boy Player Adapter 

• Emulators built exclusively for Game Boy Advance series handhelds, Game Boy Series 

handhelds, and Nintendo GameCube 

• Executable programs, extracted and translated from hacked cartridges, for the variants 

acquired on their original storage media (see Generation I note) 

• Official strategy guides for Pokémon Ruby/Sapphire, Pokémon FireRed/LeafGreen, and 

Pokémon Red/Blue, Pokémon Emerald, and Pokémon Colosseum 
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Appendix A: Glossary of Terms 

Arcade Game: Coin-operated video game intended for operation in commercial locations 

Anime: Japanese animated audiovisual productions with a distinctive visual style 

Area: Level corresponding to a region that contains its own objectives 

Audiovisual Remake: Game that alters the quality of audiovisual content 

Bit: Basic unit of information in computing 

Broadcast Regional Variant: Game altered through due to a region’s broadcasting standards 

Bug: Programming error in video games that produces an unforeseen effect on gameplay 

Cartridge: Storage media containing read-only memory in a plastic case 

Compilation: Combination of multiple games packaged and sold as a set 

Computer-Console Port: Game altered for access on console or computer but not originally 

designed for its specifications 

Console: Dedicated computer device for playing video games through external television 

displays and input devices 

Content Remake: Similar to an Expansion, a game remake that alters gameplay 

Controller: Input device typically containing several directional and specialized buttons 

Conversion: Remake where a game’s source code is rebuilt from scratch to create a variant that 

attempts to appear similar to the original but be accessible on incompatible platforms 

Corrective Patch: Type of freely available repair that rectifies programming bugs and glitches 

Cosmetic Expansion: Aesthetic in-game content that adds greater audiovisual variety but 

doesn’t alter gameplay 

Cutscene: Moving image segment in a game that advances storyline without user interaction 

Development: The process of creating a video game up to its initial market release 

Emulated Variant: Game accessible through emulation software 

Emulation: Software or hardware that simulates a platform so that games can be played on 

hardware other than that for which it was originally developed 

Event-Exclusive Pokémon: Pokémon released exclusively through Nintendo promotional 

events worldwide 

Exclusive In-Game Content: Materials such as bonus character items, levels, or quests that 

modify the user experience and have limited availability 
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Exclusive Real-Life Content: Materials such as packaging, promotional, or production content 

that have limited availability 

Executable Code: Machine-readable code created by compiling source code to result in a 

program playable by users 

Game Engine: Framework that abstracts common tasks and is added to source code to 

streamline the process of game development 

Game Mechanics: Rules within a game that regulate player interactions 

Game Pak: Name given to cartridges used for six different Nintendo platforms despite 

incompatibility among many of the systems 

Gameplay: Encompasses all aspects of how a player interacts with a game 

Gameplay Expansion: Additional interactive content that expands gameplay 

Generation (Game History): Era in the history of video games defined by the release of 

systems with similar technical characteristics and limitations 

Generation (Pokémon): Subset of the series that is thematically linked and requiring the same 

group of Pokémon for Pokédex completion 

Glitch: See bug 

Handheld: Portable gaming system with built-in controls, display, and speakers 

Hardware Lock-Out: Mechanism that alters a console’s hardware or the physical design of 

storage media to limit the games accessible in a marketing region 

Joystick: Input device featuring a handheld directional stick 

Link Cable: Accessory for Nintendo’s handhelds that allow exchange of digital data 

Linked Video Game: Game programmed to require interaction with another to access all 

gameplay content 

Level: Distinct space in which a player successfully completes objectives 

Localized Regional Variant: Game altered for release in another region, typically by translating 

language, adapting cultural references, and removing potentially problematic content 

MMORPG: Massively multiplayer online role-playing game that combines RPGs with a 

persistently online virtual world 

Minigame: Type of level that consists of a short game within a game 

Multiple-Generation Port: Game altered for access on another console of a different game 

generation, often with unequal specifications and capabilities 
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NTSC: Analog broadcast television standard for North America, Japan, and other countries that 

broadcasts at 29.97 frames per second with 525 lines of resolution 

Original Video Game: Initial manifestation of a game as defined by its first public release in its 

country of origin and on the hardware it was developed for 

PAL: Analog broadcast television standard in Western Europe and other countries that broadcast 

at 25 frames per second with 625 lines of resolution 

Platform: System used to play video games including consoles, handhelds, and computers 

Playthrough: Total progression from a game’s opening sequence to a successful completion of 

goals that triggers an ending sequence 

Pokémon: Creatures found in the Pokémon world that can be captured, collected, trained, used 

in battle, and traded with other players 

Private Pre-Release: Game in the development process that is released within a company’s 

structure for testing prior to public release 

Public Pre-Release: Game in the development process released to the public in controlled 

circumstances to test its limits and locate flaws prior to widespread release 

RPG: Short for role-playing game, it is a game characterized by narrative focus, exploration, and 

characters that grow in their abilities 

Save: Ability to store progress during a playthrough 

Single-Generation Port: Game altered for access on another console of the same game 

generation, often with similar specifications and capabilities 

Source Code: Human readable code written by developers and including comments that is 

assembled or compiled to result in executable code 

Sprite: Two-dimensional on-screen object 

Trading: Exchange of in-game data between players 

User Interface: Space of interaction between a player and technology that results in successful 

control of a video game so as to generate audiovisual feedback 

Upgrade Patch: Type of freely available Expansion that automatically adds new gameplay 

content post-release 

Variant: Manifestation of a game that contains alterations from the Original Video Game 

Version-Exclusive Pokémon: Any Pokémon found only in select games of a Generation 

Video Game: An electronic game defined by human interaction with a user interface 
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Appendix B: Brief Timeline of Video Game Technology 

1962: Steve Russell invents Spacewar!, considered by many the first computer-based game 

1972: Magnavox Odyssey launches as first home video game console, beginning Generation I 

1974: NASA’s Mazewar is first graphic virtual world 

1976: Fairchild Channel F is first programmable cartridge console, beginning Generation II 

1976: Radofin’s Acetronic MPU1000 is the first controller with an analog stick 

1977: Mattel Auto Race is the first handheld game system 

1977: Nintendo’s Color TV-Game 6 is the first home console with color 

1979: Microvision is the first handheld with interchangeable game cartridges 

1980: Mattel Intellivision launches and is the first home console with downloadable games 

1982: Nintendo Game & Watch Donkey Kong is first use of directional control button (D-Pad) 

1983: Atari Remote Controlled Wireless Joysticks are the first wireless controllers 

1983: Nintendo Famicom launches, beginning Generation III (8-Bit Era) 

1983: SEGA enters the market with launch of SG-1000 

1985: Nintendo Famicom launches in North America as the Nintendo Entertainment System 

1987: NEC PC-Engine launches, beginning Generation IV (16-Bit Era) 

1988: NEC-PC Engine CD-ROM 2 is first console to use CD 

1988: Sega Mega Drive launches 

1989: Nintendo Game Boy handheld launches 

1990: Sega Mega Drive’s Sega Network System is the first online console gaming initiative 

1990: Nintendo Super Famicom and Sega Game Gear launch 

1991: Philips CD-i launches 

1993: The 3DO Interactive Multiplayer launches, beginning Generation V (3D Era) 

1994: Sony PlayStation and Sega Saturn launch 

1994: Tetris on Hagenuk MF-2000 is first mobile phone game 

1996: Nintendo 64 launches 

1996: Sierra Online’s The Realm Online is first graphical MMORPG 

1997: Sony PlayStation controller is the first with dual analog sticks 

1997: Nintendo 64 Rumble Pak is the first controller with force feedback 

1998: Sega Dreamcast launches, beginning Generation VI (128-Bit Era) 

1998: Nintendo Game Boy Color launches 
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2000: Sony PlayStation 2 launches and is the first console use of DVD technology 

2001: Microsoft Xbox is the first console with a hard drive 

2001: Nintendo Game Boy Advance and Nintendo GameCube launch 

2003: Sony PlayStation 2 EyeToy is the first camera with motion control 

2004: Nintendo DS launches 

2005: Microsoft Xbox 360 launches, beginning Generation VII (HD Era) 

2006: Sony PlayStation 3 launches 

2006: Nintendo Wii launches with the first motion controller 

2011: Nintendo 3DS launches 

2012: Nintendo Wii U launches, beginning Generation VIII (Next-Gen Era) 99 

2013: Sony PlayStation 4 launches with the first controller with a touch pad 

2013: Xbox One launches 

99 Note: Next-Gen has been used multiple times and always means “newest/current generation”. 
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Appendix C: Version-Exclusive Pokémon 

Generation I – 151 Pokémon 

Total Pokémon in Total Pokémon Available 

Variant Title Variants Through 

Japan North America Gen. I Gen. II Event-

(Pocket Monsters) (Pokémon) Exclusive Available Trades Trades Exclusive 

Red Red 11 135 16 125 1 

Green Blue 11 135 16 125 1 

Blue 0 135 16 125 1 

Yellow Yellow 0 133 18 125 1 

Total Pokémon Available Through Trade With 

Variant Title Gen. I Variants 

Japan North America Green/ Blue 

(Pocket Monsters) (Pokémon) Red Blue (Japanese) Yellow Gen. I 

Red Red 0 15 9 12 4 

Green Blue 15 0 10 12 4 

Blue 9 10 0 11 4 

Yellow Yellow 14 14 13 0 4 

Total Pokémon Available Through Trade with 

Variant Title Gen. II Variants 

Japan North America 

(Pocket Monsters) (Pokémon) Gold Silver Crystal Gen. II 

Red Red 11 15 13 4 

Green Blue 15 11 13 4 

Blue 13 13 11 4 

Yellow Yellow 15 19 17 4 
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Generation II – 251 Pokémon 

Total Pokémon in 

Variant Title Variant Total Pokémon Acquired By 

Japan North America Gen. II Gen. I 

(Pocket Monsters) (Pokémon) Exclusive Available Trades Trades Otherwise 

Gold Gold 10 212 12 25 2 

Silver Silver 10 212 12 25 2 

Crystal Crystal 0 212 12 25 2 

Variant Title Total Pokémon Available Through Gen. II Trade 

Japan North America Pokémon Pokémon Gen. 
(Pocket Monsters) (Pokémon) Gold Gold Silver Silver Crystal 

Gold Gold 0 0 20 20 18 10 

Silver Silver 20 20 0 0 18 10 

Crystal Crystal 18 18 18 18 0 10 

Variant Title Total Pokémon Available Through Gen. I Trade 

Japan North America Green / Blue 

(Pocket Monsters) (Pokémon) Red Blue (Japan) Yellow 

Gold Gold 21 25 23 23 

Silver Silver 25 21 23 25 

Crystal Crystal 23 23 21 25 

Generation III – 386 Pokémon 

Variant Title Total Pokémon Total Pokémon Available Via Trade With 

Japan North New 

(Pocket America Gen. Gen. I Gen. Spin- Event-

Monsters) (Pokémon) Exclusive Available III Remakes III Offs Exclusive 

Ruby Ruby 7 188 13 106 198 222 3 

Sapphire Sapphire 7 188 13 106 198 222 3 

Emerald Emerald 0 235 13 103 151 222 3 

FireRed FireRed 23 183 133 17 203 222 3 

LeafGreen LeafGreen 24 184 132 17 202 222 3 

Variant Title Total Pokémon Available Through Trade With Gen. III Variants 

Japan North 

(Pocket America Colosseum 

Monsters) (Pokémon) Ruby Sapphire Emerald FireRed LeafGreen / Channel XD 

Ruby Ruby 0 13 57 143 140 47 89 

Sapphire Sapphire 13 0 56 143 140 47 92 

Emerald Emerald 10 10 0 131 139 22 64 

FireRed FireRed 149 149 186 0 32 40 81 

LeafGreen LeafGreen 150 150 184 31 0 39 81 

II 
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Appendix D: Pokémon Trade Restrictions 

Generation I 

Japanese North 

(Pocket America Game System Compatibility 

Monsters) (Pokémon) 

Red On Handheld: Game Boy Series 

Green Blue (Game Boy, Game Boy Pocket, 

Blue Game Boy Light, Game Boy Color), 

Special Yellow Partial Game Boy Advance Series 

Pikachu (Game Boy Advance, Game Boy 

Edition Advance SP) 

On Adapter: Super Famicom 

(Super Game Boy 1 and 2) and 

Super Nintendo Entertainment 

System (Super Game Boy) 

Generation II 

Japanese North 

(Pocket America Game System Compatibility 

Monsters) (Pokémon) 

Gold On Handheld: Game Boy Series 

Silver (Game Boy, Game Boy Pocket, 

Game Boy Light, Game Boy Color), 

Partial Game Boy Advance Series 

(Game Boy Advance, Game Boy 

Advance SP) 

On Adapter: Super Famicom 

(Super Game Boy 1 and 2) and 

Super Nintendo Entertainment 

System (Super Game Boy) 

Crystal On Handheld: Game Boy Color, 

Partial Game Boy Advance Series 

(Game Boy Advance, Game Boy 

Advance SP) 

On Adapter: Super Famicom 

(Super Game Boy 1 and 2) and 

Super Nintendo Entertainment 

System (Super Game Boy) 

Additional 

Languages 

Translated from 

English Script: 

French, German, 

Spanish, Italian 

Additional 

Languages 

Translated from 

Japanese Script: 

Korean 

Translated from 

English Script: 

French, German, 

Spanish, Italian 

Translated from 

English Script: 

French, German, 

Spanish, Italian 

Trade 

Restrictions 

English, 

French, 

German, 

Italian, and 

Spanish can all 

trade. 

Japanese 

restricted to 

Japanese. 

Trade 

Restrictions 

English, 

French, 

German, 

Italian, and 

Spanish can all 

trade. 

Japanese 

restricted to 

Japanese. 

Korean 

restricted to 

Korean. 

English, 

French, 

German, 

Italian, and 

Spanish can all 

trade. 

Japanese 

restricted to 

Japanese. 
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Generation III 

Japanese North 
Game System Compatibility Additional Trade 

(Pocket America 
Languages Restrictions 

Monsters) (Pokémon) 

Ruby On Handheld: Game Boy Advance Translated from Not possible to 

Sapphire Series (Game Boy Advance, Game English Script: trade with 

FireRed Boy Advance SP, Game Boy Micro) French, German, Generation I or 

LeafGreen On Adapter: Game Boy Player Spanish, Italian II games. 

Emerald 

Pokémon Colosseum Nintendo GameCube, Nintendo Wii 

Pokémon XD: Gale of (RVL-001) 

Darkness 

Pokémon Channel 
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