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Abstract: Digital technology allows for documents to be copied,  

modified, and new versions of them to be created, however, 
existing versioning practices used in digital libraries are 
confined largely to the maintenance and preservation of digital 
documents. Acknowledging the utility of version control in 
many fields, this study highlights a gap, primarily in the library 
and information science (LIS) practice, of the use of such 
systems for organising and managing collections. This study 
qualitatively examines Github, a web-based implementation of 
the version control system git. It provides a proof-of-concept of 
the use of the platform for complex image and text documents, 
and an analysis on the extent to which Github can be regarded 
as a digital repository that fulfills the requirements set up for a 
digital library. 
 
This is achieved by, first, implementing a small-scale project, 
involving the digital adaptation of Katarina Kelsey’s artist book 
Antigone Notes in the form of a Github repository, and then by 
posing questions to the implementation and its outcome. The 
consecutive analysis draws on the implications of the 
implementation on the source document and the work, and 
examines Github alongside the formal constructs of digital 
repository and digital library. The result of the analysis shows 
that for the purposes of the implementation, Github can be used 
as a digital repository which partially fulfils the requirements 
set up for a digital library. Furthermore, Github exhibits an 
alternative approach to formally defined digital library 
frameworks which can provide valuable lessons for librarians. 
Overall, the study contributes to the practice and research of 
LIS with a preliminary investigation of the relevance of Github 
to the practice of librarianship and the opportunities of version 
control for managing digital document collections. 
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1. Introduction 
 
Libraries, both physical and digital, offer their users the capacity to transform information 
into knowledge. They do so by building on a long-standing tradition of organising, managing, 
and presenting their collections and accompanied services in a way that facilitates discovery, 
access and use of information. Digital technology plays a key role in supporting these 
objectives. With the increasing production of born-digital documents and the demand for 
digitized information, libraries are facing new challenges introduced by the unique properties 
of the digital medium. Unlike print, digital documents can be easily copied, modified, 
distributed and accessed concurrently by multiple users at marginal cost. Despite that, digital 
library collections which consist entirely of such malleable documents rarely draw on these 
capabilities as their contents are often subject to copyright and technical restrictions. This 
confines the application of version control practices in digital libraries to maintenance and 
preservation purposes, which, on one hand, enable librarians to store, manage, organise and 
retrieve multiple documents versions, while on the other, impede users who wish to find, 
manipulate and reuse these documents.  
 
This study acknowledges the utility of version control for managing changes to text 
documents in fields such as research data management, digital preservation, archiving, 
scholarship, academia, and teaching and learning. It highlights a gap, primarily in the library 
and information science (LIS) practice, of the use of version control for collection 
management. Despite routinely using versioning functionality embedded in library 
management systems (LMS), librarians are largely unfamiliar with the scope of the concept 
and its implementation in stand-alone version control systems. Therefore, this study seeks the 
opportunity to appropriate, adopt, and build upon versioning technology and innovation in 
LIS. Further motivated by the limiting assumptions underlying digital libraries, the study 
challenges a common approach for building and managing digital library collections based on 
the notion of a library consisting of relatively static documents. This notion creates a 
simplified view of digital collections through which the rate of change of digital documents, 
their dependence on technology and collaborative use are seen as major challenges in the 
development of digital library technology and practice. Conversely, version control systems 
like git and platforms like Github are built on these properties. Thus, their functionality and 
architecture have the potential to provide useful examples which can guide the thinking 
behind digital libraries and their future use. 
 
The aim of the study is to qualitatively examine the popular version control platform Github 
and its viability in a LIS context. Github’s web platform is built upon git, an open source 
command line tool originally created by Linus Torvalds for managing the development of the 
Linux kernel. Recently acquired by Microsoft Corporation, Github offers free hosting for git 
repositories, a graphical user interface (GUI), as well as collaboration, project management 
and web-publishing features. The choice of Github in this study is guided by the fact that the 
platform is already used across different professional contexts and comprises a large, freely 
accessible collection of code and, increasingly, other text documents. From a librarian’s 
perspective, these characteristics make Github a prime example for investigating the 
capabilities of version control for hosting multiple document versions in a compact, yet 
accessible way. This forms the basis of the main research question posed in this study: 
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RQ: To what extent can Github be used as a repository that fulfills the 
requirements set up for a digital library? 

 
To answer this overarching research question, the two core objectives of the study are 1) to 
devise and implement a small-scale project, and 2) to examine and pose questions to the 
implementation and its outcome. 
 

1) The aim of the project is to create a proof-of-concept of how Github can be used to 
host complex image and text documents. Despite the many text documents on Github, 
this step is necessary as, to the best of the author’s knowledge, there aren’t any 
examples of documents including both image and text, neither are there are any 
previous studies detailing the treatment or the process of hosting such documents on 
Github.  
 
The project involves the adaptation of Katarina Kelsey’s printed artist’s book 
Antigone Notes in the form of a Github repository. The choice of an artist’s book as a 
source document is prompted by the diversity of the genre and its heterogeneous 
contents which may include handwritten and printed text, images, textures and marks. 
The presence of all these elements, in a variety of formats and bindings, makes artists’ 
books difficult to represent digitally. This introduces a range of challenges for the 
project implementation, mainly associated with managing the source document’s 
complexity using Github’s functionality. The intention behind the adaptation, as 
agreed with the artist, is to compile a digital edition that will co-exist alongside the 
original and offer textual depth and insight into the work, rather than it being used to 
produce surrogates. In line with this intention, the project is designed and 
implemented in three stages, as follows: 
 

Stage 1: Primary source document is selected and examined. Development 
methods include data collection in the form of semi-structured and 
unstructured interviews, as well as ad-hoc collaboration with the artist, and 
pre-release review. 
Stage 2: Digital edition is created by reusing some of the digital files used in 
the making of the source document. Technical work performed includes text 
and image formatting, using Markdown and TEI (Text Encoding Initiative) 
encoding. 
Stage 3: Github repository is structured, compiled and released along with 
accompanied user documentation. 
 

2) The implementation and its output are further used to examine the project’s impact on 
the source document and the work, and determine the extent to which Github can be 
designated as a digital repository and a digital library. Several supporting research 
questions are developed in the process. 

 
The first supporting research question relates to the impact of the project 
implementation and reads as follows:  
 

RQ1: What are the implications of the project implementation for the 
source document and the work? 
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The purpose of this question is to critically examine how the source document is 
augmented in the Github environment. A qualitative analysis of the implementation is 
performed in order to 1) reflect on the impact of the methods and the decisions made 
during the implementation on the source document, 2) highlight specific Github 
functionality, their potential use and impact on the work, and 3) evaluate the 
implementation outcome in relation to the project’s original intentions. The answer to 
this research question helps to establish what the source document and the work have 
lost and gained as a result of the project implementation. 
 
The second supporting research question relates to the relevance of Github in a LIS 
context and reads as follows:  
 

RQ2: How does Github compare to formal digital repository and digital 
library definitions? 

 
The purpose of this question is to compare Github alongside the formal constructs of 
digital repository and digital library. A two-fold qualitative analysis is performed:  
 

First, in order to assess Github as a digital repository, a thematic analysis, 
pointing to the implications of the implementation and their significance, is 
carried out. For this, the term digital repository is generically understood as a 
collection of digital objects stored in a designated environment. This is 
supplemented by Heery and Anderson’s (2005) characteristics of digital 
repositories, in order to form a working definition that is used for the purpose 
of the analysis. 
 
A second qualitative analysis is carried out in order to asses Github as a digital 
library. This involves pinpointing the implementation and mapping aspects of 
Github and its functionality to the construct of a digital library. To formalise 
the construct the IFLA/UNESCO Manifesto for Digital libraries (2014) is 
employed, and a framework for the analysis is extracted from it. The 
framework synthesises the main ideas of the manifesto and emphasises the 
following aspects: collection of digital objects, services and functionality, 
organization and management technology, access via electronic/digital means, 
community, mission, archiving and preservation.  
 

Both analyses outline areas of similarity, as well as areas where Github differs from 
the constructs in order to establish an understanding of Github and its functionality 
relative to LIS theory. 
 

The answers of the two supplemental research questions qualify the answer to the main 
research question posed by this study. However, given the small scale of the project and the 
variables inherent in the source document, the answer to the main research questions is 
preliminary. Regardless of that, the study contributes to the practices and research in LIS by 
demonstrating the use of Github as a digital repository and the relevance of Github’s 
functionality to the practice of librarianship. In addition, it presents a working example that 
can serve as a model for other collections of documents, as well as a starting point for further 
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research in technology used in digital libraries. Overall the study provides an alternative 
perspective and insight into the management of digital documents and the opportunities that 
version controlled repositories can offer for increasing discovery, access and usage of digital 
library collections.  
 
The study is structured as follows. Section 2 provides background and previous research 
relevant to the key concepts used in this study. Research design, implementation development 
and analysis methods are described in Section 3. Section 4 presents the project 
implementation including a brief description of the source document, technical work and 
outcome. Section 5 presents analysis relevant to the research questions posed in the study and 
Section 6 contains the answers to the research questions. The impact and implications of the 
study are outlined in Section 7, with contributions in Section 8 and summary presented in 
Section 9.  
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2. Background and previous research 
This section presents in-depth some of the key concepts mentioned in the introduction. 

2.1. Artists’ books collections  
The purpose of this section is to sketch out the nature of the source document used for the 
small-scale project carried out in this application. This is done by giving a detailed overview 
of the challenges associated with developing and managing collections of artists’ books as 
well as outlining the shortcomings of current library practices. Particular attention is paid to 
the limiting effects that these practices have on the access, discovery, usability and 
interaction with such materials. Ultimately, understanding the complexity of the source 
document is key for making informed decisions when deploying Github as an artist’s book 
repository. 
 
In terms of the source document, there has been a longstanding debate over the definition of 
artists’ books. Given the common consensus that there is no single definition, the term (with 
or without the apostrophe) is widely used to denote a variety of book objects, book art, book 
as artwork, bookwork, and artists' bookworks. Both Clive Phillpot and Johanna Drucker are 
proponents of definitions which do not confine the genre, but embrace its richness and allow 
for it to evolve. For this reason their work is used as a basis for understanding artists’ books 
throughout this study. Philpot, a former librarian at Chelsea School of Art and library director 
at MOMA, has examined the use of the book as a medium of artistic expression since the 
1970s, and provided one of the most influential definitions of the genre, which broadly refers 
to artists’ books as a body of work by an artist, as opposed to a work about the artist, 
(Phillpot & Bovier, 2013). Drucker, artist, visual theorist and critic, complements this 
definition by adding that artists’ books, traditionally referred to as printed artifacts, may 
include a “wide spectrum of artistic activities”, independent from constraints such as medium 
and form (Drucker, 1995, p. 10). This is evident in contemporary examples which distinctly 
reflect the versatile use of technology by artists and the full complexity associated with 
incorporating material and digital elements in their work.  
 
Art librarians have collected artists’ books since 1960s, despite the unstable definition of the 
genre and the significant implications associated with building, maintaining and displaying 
these collections (Bury, 2007; Farman, 2008). Clearly articulating the rationale behind 
collecting artists’ books in collection development policies is necessary for determining the 
principal and strategic functions of the collection, as well as determine the purpose, usage and 
constraints that pertain to such collections. For example, Bury (2007) discusses the rationale 
behind two common approaches to building artist’s book collections in libraries: 1) 
documenting the history of art through artists’ books and 2) format and thematic approaches. 
The first approach focuses on representing primary source documents from artists who have 
produced artists’ books as part of the many art movements in the 20th century. Historically 
the reasons behind their engagement with the format of the book ranges from challenging 
institutional restrictions and making art accessible outside the confines of the gallery space, to 
experimenting with interactive elements, collaborating with peers and the public and creating 
easily portable, shareable and democratic multiples (Lippard, 1973, 1985). The second 
approach Bury mentions involves creating a collection using a central theme such as a 
specific format or an activity of interest. This may include a technique, type of content or 
visual characteristics. Without a flexible organisation of categories and subcategories this 
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approach may pose taxonomic challenges to the collection in the future (Farman, 2008). 
Another approach to collection building, combines both approaches mentioned so far, with 
the aim of creating a diverse representation of “exemplary” works (Bury, 2007, p. 8). This is 
often employed by specialist academic art and design libraries (examples in Bury, 2007; 
Chong, 2007; Bodman, 2007; Boehme, 2007). Apart from supporting curriculum and 
research needs in these libraries, the collections often play a key part in the programming of 
workshops, exhibitions and outreach events. The intentions behind compiling artists’ books 
collections highlight an overlap between libraries, museums and archives. This may result in 
institutional tension, especially when it comes to unique art objects and one-off publications 
(Bury, 2013). However, what distinguishes library collections is that they rely on an active 
acquisition policies and collect current works from living artists, regardless of editioning. In 
this respect, librarians are in a good position to meet the artist and establish a working 
relationship through which to gather additional information and materials that may help the 
cataloguer compile a thorough representation of the work (Bury, 2007). In addition, such 
acquisition practices can contribute to the creation of an artist’s file or process archives, 
containing catalogues, private view cards, artists’ statements and CVs, and other ephemera 
(Chong, 2007).  
 
Institutionalizing artists’ books in libraries is often done using rare or special collection 
models. This encourages preservation, but remains problematic in terms of disrupting access 
and use of these collections (Athanasiu, 2015). As a result of these models, readership 
exposure is also limited and the process of finding, accessing and using items from the 
collection is ridden with hurdles (Farman, 2008). The existence of such collections is often 
hidden as they are kept separate from the main stock and closed for browsing. It is mainly 
published on library web pages and printed materials. Their contents can be searched using 
title or genre search in online catalogues. In this case the user relies on the quality of the 
bibliographic information and the choice of access points to identify works of interest, often 
without accompanying image of the work. Consulting finding aids, title and author lists, or 
staff members responsible for the collection can supplement the search process. In order to 
access items of interest from the collection, users need to make an appointment and submit a 
requests to view them (Chong, 2007). In large libraries, the way this is done may differ for 
items of a particular collection area. There are predefined delivery and viewing times for each 
item during which the ”material can be handled freely and usually without any interference 
by the library staff” (Boehme, 2007, p.37). However, users can only view small number of 
materials at a time, in a designated reading room area. Parallel to this, smaller collections 
have more relaxed rules and allow for hands-on interaction despite potential minor wear and 
tear (Farman, 2008). Regardless of the size, the use of artists’ books collections is strictly for 
study use due to copyright constraints. This is reflected in reading room protocols which 
attempt to safeguard the materials and their intellectual content by imposing usage 
restrictions and limited interaction.  
 
Overall, the treatment of artists’ books in libraries is directly related to the challenges 
involved in the development and management of such collections, which is costly and more 
time consuming than that of traditional monographs. Artists’ books have “potentially larger 
‘life-cycle costs’ over time” impacting selection, cataloguing, housing, preservation and even 
retrieval (Burry, 2007, p. 5). When identifying and acquiring new items, librarians face 
scattered distribution channels reflecting low/high art paradigm and limited or no coverage in 
mainstream outlets. Due to varying price points, selection also requires significant knowledge 
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of the field and sub-culture, including specialised sources, attendance of live events and fairs, 
or direct communication with artists (Farman, 2008). Regardless of this, the upfront cost is 
only a fraction of the actual cost that libraries pay. Another issue to take into consideration is 
the specialist cataloguing skills and subject knowledge needed to represent artists’ books in 
the library catalogue. Often with “no easily discernible subject matter at all”, interpretation on 
part of the cataloguer is crucial (Farman, 2008, p. 324, Stover, 2005). Investigative skills are 
often required due to lack of identifiable bibliographic details, problems of description, 
naming, and selection of access points (Farman, 2008). Further, care, storage and 
preservation of artists’ books is also cumbersome. Items are processed using non invasive 
labeling and archival materials, and are often housed in designated closed access areas. They 
are kept in boxes or custom built enclosures to protect them from environmental factors such 
as dust and light, as well as to minimise retrieval damage (Boehme, 2007). In some cases, 
duplicates are also purchased as backup for popular items. Temperature and humidity 
amplitudes are monitored periodically, while condition reports, inventory, on demand 
conservation treatments and repairs are also administered (Boehme, 2007). Display and 
promotional efforts surrounding artists’ books collections in libraries often include locked 
display cases, printed materials and web pages. With this in mind it is important to 
acknowledge the challenges inherent in artists’ books collections and the balance that 
libraries are striving to achieve between preservation and usage. 
 

2.2. Digitization and digital conversion 
This section introduces previous research that informs the process of augmenting the printed 
artist’s book and compiling a digital edition hosted on Github. It acknowledges several 
approaches to digitizing primary sources and the challenges associated with the conversion of 
artistic and cultural materials. Along with that, capture, formatting and presentation methods, 
and the role of technology are discussed. Distinction is made between digital and digitized 
editions and practical examples of the conversion of artists’ books are presented. 
 
The literature abounds with examples of digitization projects motivated by different 
objectives. Deegan and Tanner (2004) outline the underlying principles and purposes of 
digitization with regards to different uses, material types, technologies, methods of material 
capture, and editing. Further, Lopatin (2006) provides a comprehensive literature review of 
such projects and also notes that a primary criteria for selecting materials for digitization is 
current or anticipated usage (2006). Usage, on the other hand, is largely a subject to copyright 
which poses various limitations (Aufderheide, Milosevic & Bello , 2015; Shincovich, 2004), 
often accompanied by explicit copyright statements added to the digital document such as 
banners or captions (Lee, 2001), watermarking (Hughes, 2004;  Jerrido, Cotilla & Whitehead, 
2001), or low image resolution (Mathias in Lopatin, 2006).  
 
Digitization, for the most part, broadly entails the conversion of primary, often analogue 
sources, to digital formats with the “aim to present some kind of ‘true’ representation of the 
original” that could stand in place for it (Deegan & Tanner, 2004). This approach is widely 
used for printed documents and involves the creation of full digital facsimiles which rely 
heavily on mimicking the experience of interacting with the original. Examples of this 
approach can take the form of e-books accessible through readers or desktop computers, as 
well as public displays in libraries and museums which make use of page turning software. 
These aim to emulate the familiar experience of handling printed books and allow users to 
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swipe across a screen and leaf through pages in the same sequence as the printed original. 
Given that copyright permits, digital facsimiles can also make use of full text searching, 
zooming, copying and printing. 
 
Other approaches to digitization are not concerned with creating a true representation and aim 
“to capture the content of a source without necessarily capturing its form” (Deegan & Tanner, 
2004). Such approaches focus on offering “user experience of unique textual materials that is 
simply not possible with the objects themselves” (Deegan & Tanner, 2004). The efforts 
involved in the process may include analysis, deconstruction, interpretation, re-creation and 
re-presentation of the primary sources in different media or format, often with the intention of 
integrating the source documents in established practices, or enabling annotation, 
aggregation, curation of collections, republication and distribution. This broad-spectrum 
activities make use of digital properties such as “manipulation, interrogation, transmission, 
and cross-linking in ways that are beyond the capacity of analogue media” (Deegan & 
Tanner, 2004), and serve as an inspiration for the development of the implementation 
presented in this application. 
 
Regardless of the approach, digitization requires a great deal of planning and trade-offs when 
selecting capture, formatting and presentation methods (Deegan & Tanner, 2004). For 
instance, digital capture is concerned with activities such as photography, scanning, imaging 
and optical character recognition (OCR) of primarily documents in print formats. Despite that 
most print documents created today are preceded by digital ones, capture methods, such as 
OCR for example, may also be necessary for machine-viewable electronic texts which are not 
available in a machine-readable format. This is taken into account in this implementation 
when reviewing the digital assets created by the artists, and selecting methods for text and 
image formatting.  
 
Digital formatting determines to a large extent the use of the digital document. When applied 
to text, image, video and audio, formatting is concerned with properties such as file format, 
size and compression, as well as with structure and metadata. For example, while a document 
is something that can be digitized, text is an abstraction which can be digitally enhanced 
through formatting such as markup (Burnard, 2012). Markup is used in digital humanities to 
facilitate the encoding and analysis of digital texts. It makes implicit knowledge 
machine-readable, adds value to the source in the form of metadata and annotations, and 
facilitate the reuse of the source material in different contexts, formats and by multiple users 
(Turska, 2015). Although traditionally applied to texts with the purpose of presenting their 
visual, linguistic, structural and factual dimensions, markup can also be applied to images. 
Marked up text often takes the shape of digital editions, which are inherently different from 
digitized documents. The understanding of digital editions used in this implementation is 
rooted in digital textual scholarship. It takes as a starting point Sahle’s (2011) working 
definition of scholarly editions as “critical representation of historical documents”. This is 
complemented by Neuber (2014) who challenges the meaning of critical in Sahle’s definition 
and states that “scholarly enhanced” digital editions offer added value that communicate to 
the recipient something more than the original. The distinction between digital and digitized 
edition, as put forward by Sahle (2011) lies in that “a digitized print edition is not a ‘digital 
edition’ in the strict sense”, the distinction being that the latter cannot be printed without 
losing information and functionality. This notion helps to establish the aims of the artist’s 
book digital edition produced in the project and prompt the addition of rich metadata. Further 
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opportunities that digital editions offer, beyond the scope of this implementation, include 
extended scope and volume, searching, linguistic analysis, linked data, visualisations and 
social tools.  
 
Another important aspect of working with digital documents is presentation. Digital 
presentation is a compound product of many factors such as the software which is used to 
create the digital artifact, its formatting, the environment that hosts it, and the software used 
to access. Therefore it cannot be discussed in isolation. In this respect, digital presentation on 
Github is considered from the onset of the implementation and it has help to determine the 
choice of technology used throughout. 
 
Cleveland (1998) touches upon some of the common challenges presented by digital 
conversion, such as metadata management including lack of existing metadata, the 
persistence of names and identifiers, copyright and rights management, variety of source 
document formats, inability to digital present certain document characteristics, host 
environment or platform requirements, cost and time constraints, specialist skills. In terms of 
the challenges presented by digitally converting cultural objects, Deegan and Tanner (2004) 
also offer a brief overview. They point to the strong relationship between image and text, the 
comprehensive depiction of which constitutes an intellectual experience, as a main difficulty 
in this process. Similarly, this issue is implicit in the work carried out as part of this 
implementation. However, using digital techniques to enhance one aspect of the artwork, 
while presenting a surrogates for the other, still presents an opportunity providing an unique 
user experience not possible with the original (Deegan and Tanner, 2004). This idea supports 
the approach used in the project to digitally render the text and image components of the 
artist’s book. Moreover, Deegan and Tanner’s work informs the implications of the decisions 
made in the process of the implementation. Sartori and Lazzeretti (2014) critically examine 
the use of digital technology in the cultural heritage sector and its impact on the interpretation 
of cultural objects. They point out that the of technology, as a way of creating multiple 
interpretations of cultural heritage by audiences, is discussed in literature, but is lacking 
practical application. This acceptation motivates the development of the project and situates it 
contextually, albeit in the genre of artists’ books.  
 
In terms of technology, Manovich puts software at a center stage as the new media form of 
our time which has “added a fundamentally new dimension to everything that counts as 
‘culture’” (2013, p. 32). With the increase use of software for cultural production he argues 
that most basic social and cultural practices have been re-configured and require rethinking. 
His definition of cultural software is based on a conceptual framework rather than technical 
details which takes into account the use of software for creating, storing, distributing, 
accessing and interacting with cultural artifacts. Manovich (2016) even points out to GitHub 
as a place where “real cultural action is happening today”. This supports the decision of using 
Github as a platform for presenting the digital edition of the artist’s book despite that 
literature and examples of artists using GitHub have not been found during this study. 
 
Due to the nature of the digital medium, the conversion of primary resources offers many 
advantages and disadvantages. For example, Deegan and Tanner (2014) regard digital 
conversion not only as means for enhancing existing primary resources and discovering new 
ones, but also as a way of enabling access and “renewed means of viewing our cultural 
heritage”. This is particularly pertinent to out-of-print, fragile, damaged and inaccessible 
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resources which through digital conversion can restored, enhanced and integrated with 
multimedia. Such enhancements may include searchability, interactive viewing (zooming, 
scrolling, clicking) and experience of the source document. Further, the potential for online 
access, reuse and manipulation can enable virtual reunification, aggregation and curation of 
disparate collections as well as the creation of derivatives for document management, 
presentation and publication purposes.  

 
At the same time, the ability to easily manipulate digital documents presents multiple threats 
for preservation. For example, it hinder provenance tracking which is often made impossible 
as digital documents can be copied, edited and saved over the original by multiple people. 
Also, constantly updating file format specification and viewing software necessitate file 
format conversion which transform static documents to dynamic ones. In addition to 
distorting the visual appearance of the document, file format conversions require consistent 
version control practices. Version management, used to facilitated that, is relient to 
error-prone external procedures for recording and maintaining changes and change logs. At 
the same time digital documents are a subject to loss due to file corruption or deletion and 
needs periodical backup. Also, depending on the platforms and the software used for viewing 
digital documents, a certain level of technology skills may be required, which could limit the 
access to the document and impact on the ways user interact with it. 
 
Given the complexity of converting artistic artifacts Lehmann’s (2009) discussion of the 
invisibility of artists’ digital practice makes an important observation. She notes that despite 
the fact that artists rarely create digital artworks alone there is a lack of vocabulary and 
detailed technical description of how artists use technology. A major effort in addressing the 
making digital artists’ books and their converting in digital format is made by Transforming 
Artist Books project, funded by the Arts and Humanities Research Council (2009-2012). The 
project pointed to the fact that UK’s “national collections of artist books are largely 
inaccessible to the majority of their potential users” (AHRC, n.d., p. 2). The final report from 
this project identified the transformation of artists’ books into digital assets as a potential 
solution for widening access to such cultural artifacts, enabling new user experiences and 
establishing an ongoing dialogue that can further enhance these experiences (AHRC, n.d.).  
 
Two examples of digital migration of artists’ books have emerged from this research project. 
First, Helen Douglas’ The Pond at Deuchar (2011) was originally developed as an artist’s 
book in the form of a paper scroll and later (2012) converted to an iPad e-scroll 
(http://helendouglas.onlineculture.co.uk/ttp/ttp.html). Phillpot (2012) describes the 
conceptual development of the artist’s work with regards to the use of the e-scroll as a 
format, while, Williamson’s (2014) account of the transformation includes a thorough 
conceptual overview of the decisions that the artist has made during the conversion as well as 
some brief technical details. The digital version of the artists book allows for full text search, 
font sizing, zoom, scroll, rotate, drag and move, and offers an index and book view with 
embedded audio and video. Another example of conversion of primary sources is Eileen 
Hogan’s A Narrated Portrait 2008–11 (2012) (http://eileenhogan.onlineculture.co.uk/ttp/). It 
transforms pages from Hogan's sketchbook, film and sound recordings in the form of an 
interactive website using page turning technology. What is characteristic of these examples is 
that the artists were heavily involved in the process of migrating their original ideas from 
print to digital in collaboration with developers. Despite setting out to digitize existing works 
in both cases they “came to view the result as new work” (AHRC, n.d., p.8). These two 
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examples are relevant to the work undertaken in this application and motivate the descriptive 
approach to the technical work. 

2.3. Openness agenda in libraries  
This section illustrates some of the open practices used in librarianship and argues for the 
choices of open source technology, such as git, open standards, such as markdown and TEI, 
and open content licensing, such as the Creative Commons Licensing (CC) which have all 
been used in this application. This highlights the benefits of an open approach and 
emphasises reuse, collaboration and flexibility. Most importantly, this section drafts the 
technological landscape in which Github is discussed in this application. 
 
Libraries have been advocates for openness since they made their collections accessible to the 
general public. Throughout their development, libraries have been concerned with 
standardizing and sharing resources, technology and content. These practices have helped 
them to successfully realise their mission of providing free access to information and services 
facilitating knowledge creation and circulation. 
 
Open standards are a cornerstone of modern librarianship. They provide numerous benefits 
that support the mission of libraries to ensure long-term access and preservation of 
information in both digital and physical form. Unlike proprietary standards, open standards 
allow for interoperability which enables data to be used between systems or migrated from 
one system to another. For a standard to be considered open it needs to be available for free 
or at a marginal cost, to allow for unrestricted use and application in new software products 
and technology, and to be a subject to participatory development and maintenance process 
(Coyle, 2002 in Corrado, 2005). Libraries have worked together to establish common 
standards for information exchange and retrieval. Relevant examples range from card 
catalogues, MARC, and other bibliographic standards such as Dublin Core Metadata 
Initiative (DCMI), Metadata Object Description Schema (MODS), to web exchange protocols 
such as Open Archives Institute Protocol for Metadata Harvesting (OAI-PMH), Z39.50 and 
OpenURL. 
 
With the advance of digital technology libraries have also turned to open source software as 
an alternative solution to proprietary vendor software. By definition open source software 
(OSS) makes the source code available, allows free modification and redistribution, and 
includes licensing that does not discriminate against any persons or field of endeavor (Open 
Source Initiative, 2004). The benefits of open source technology for libraries include no 
upfront cost for acquisitions, lower implementation and support costs, scaling and 
consolidation potential, simplified licensing and unified management (Randhawa, 2008). By 
eliminating vendor lock-in, libraries have more flexibility to choose support options offered 
through software-as-a-service (SAAS) models (Corrado, 2005). In addition, librarians can 
customize OSS environments and engage with the open source community to request further 
development and modifications (Payne & Singh, 2010). Instead of waiting for vendors to find 
financially viable reasons to release software updates libraries can jointly fund the 
development of new functionality at fractional costs. In order to regain control over their 
technical infrastructure, libraries require sector-specific technical support and technology 
knowledge on part of librarians. Currently OSS in a library context includes library 
management systems (LMS) and content management systems (CMS). Similar to the 
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principles and practices of modern librarianship, OSS are an area of emerging interest 
(Morgan, 2004). 
 
Along with that, libraries are vocal proponents for open access (OA) to research. In the 
current environment, government funded academic work is published and distributed through 
electronic journals, which offer libraries subscriptions that grant access to research articles 
rather than allowing them to purchase a copy. With the increasing costs of subscriptions, this 
means that access to scholarly works is being restricted behind publishers’ paywalls 
(Willinsky, 2006). Such publishing and distribution models further inhibit the reuse of 
information through inaccessible file formats and digital rights management (DRM) software 
that prohibits copying, manipulation and basic interaction with the content of digital 
documents. Dispersed academic databases and various platform-specific functionality 
presents multiple barriers for the discovery, aggregation, analysis and use of scholarly works 
among researchers. Academic libraries are particularly invested in addressing these issues 
and leading the implementation of more sustainable publication and distribution models. 
 
Despite the various definitions and models of OA, traditional copyright presents a major 
hurdle for the implementation of open source and open access. It imposes blanket restrictions 
on the use of a work without the author’s explicit permission resulting in long periods of time 
before the work is available for use in the public domain. In order to address these 
shortcomings, two separate but conceptually overlapping licensing ecosystems exist for 
software and creative works. As defined by the Free Software Foundation (FSF) and the 
Open Source Initiative (OSI) open source licenses allow users to run, copy, share, study, 
improve, make changes for any purpose to a programme and distribute modifications to the 
public (Free Software Foundation, 2017; Open Source Initiative, 2004). Popular open source 
licenses for software include GNU General Public License (GPL), Apache License 2.0 
(Apache-2.0), MIT license (MIT), Mozilla Public License 2.0 (MPL-2.0) (Open Source 
Initiative, n.d.).  
 
Parallel to that, open content under Creative Commons (CC) licensing pertains to a wide 
range of copyrightable works such as cultural, educational, and scientific content. Creative 
Commons offers a standardised ways for authors to “retain copyright while allowing others to 
copy, distribute, and make some uses of their work” (https://creativecommons.org/). Initially 
modelled after the six exclusive rights that authors hold according to US copyright, now there 
are various types of CC licences adapted for international use (Frosio, 2014). The granularity 
of these licenses gives freedom to the author to grant specific permissions for the use of their 
work without individuals having to contact them prior that. To realise the full potential of CC 
licensing, the use of accessible file formats is also necessary. As a whole, open content 
licenses are considered a prerequisite for collaboration, co-creation and innovation. They are 
widely used and often mandated in scholarly publishing, government services, and the arts 
despite some critiques about non-compatibility between certain licenses and their 
non-commercialisation (Bitton, 2011; Elkin-Koren, 2006). The positive impact of CC 
licensing aligns with the mission of libraries to contribute to society by providing access to 
information which would otherwise be locked behind a paywall (IFLA, 2017). With this in 
mind it is not surprising that libraries support the use of CC licenses, thus enabling better 
access to information and circulation of culture and knowledge. In the context of scholarly 
communication, they achieve this by raising awareness among academics about copyright, 
access and reuse issues, lobbying with publishers for standardization and clarity with regard 
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to reuse and republication in institutional repositories, and participating in open educational 
initiatives (Hoorn & van der Graaf, 2006).  
 
CC can also be applied to works of artistic expression in libraries and beyond. In this context 
it can support the management and exploitation of archival collections, which serve as an 
inspiration and starting point for new artworks, as well as collections of open content 
materials essential for teaching and learning. Some examples of the following include 
e-Artexte, an open access digital repository for full-text publications of contemporary 
Canadian visual arts (http://e-artexte.ca/), Library stack, an open standards digital lending 
library for independent art publications (https://www.librarystack.org/) and Open Educational 
Resources (OER) Commons, a participatory platform for the creation of opencourseware 
(https://www.oercommons.org/). Other large visual collection of materials licensed under CC 
are Wikimedia Commons (https://commons.wikimedia.org/wiki/Main_Page), Flickr 
(https://www.flickr.com/commons) and Europeana (https://www.europeana.eu/portal/en).  
 
Libraries have embraced openness both in response to adversity and as an approach to 
innovation. With the conceptual shift from information society to knowledge society, 
openness has changed the role of the library. Today this role extends far beyond providing 
free access to information. It embraces the complexities associated with discovering, 
evaluating, using, appropriating and circulating information through collaborative and 
participatory processes that allow for new knowledge to be built upon existing ideas while at 
the same time the creators rights are protected. For libraries to successfully realise their 
mission open standards, open source and open content need to work together and “should be 
included in strategic considerations on library development” (Kristiansson & Skouvig, 2008, 
p. 186). By accepting openness as the new norm libraries have the potential to continuously 
deliver value by facilitating componentization and large scale knowledge recombination 
(Pollock, 2010). 

2.4. Version control by git and Github 
The goal of this section is to describe the connection between git and Github, and present an 
argument for the importance of version control as an underlying system on which Github is 
based. This is used to justify the choice of Github as a digital repository platform. 
 
Version control is also known as revision control, or in computing source control. Despite the 
interchangeable use of the terms in different contexts they all refer to a systematic way of 
recording and storing changes made to documents over time in a way that makes each version 
easy to retrieve. As a practice, version control is implemented in many different ways and can 
be applied to both physical and digital documents. In a physical context, librarians perform 
version control in their work by managing multiple manifestations of the same work within 
physical collections and in a digital context, as a component of document management 
systems. Version control features are also embedded in text editing software librarians use 
day-to-day such as change tracking in Microsoft Word, in collaborative web documents, such 
as Google Docs and EtherPad and content management systems. As a stand-alone 
application, version control systems (VCS) emerged in the 70s in the field of software 
development. Now in their third generation, these systems combine some of the concepts 
used in document, records and file management systems. Notably, they make use of 
mechanisms that safeguard against data corruption, preserve data integrity, capture contextual 
information, optimise collaboration and overall productivity. 
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At present, the most widely used free, open source, distributed version control system is git 
(BlackDuck, 2017, RhodeCode, 2016, Google Trends, 2017). Due to its popularity, it has 
acquired the status of an industry standard for software development. Built on git, Github is a 
web-based hosting service for sharing code (Davis, 2015). Providing free access to the 
contents of millions of open source projects, Github has a standard repository structure where 
source content can be stored, accessed and modified by multiple users, as well as user 
interface and additional social, collaboration and project management features (Dabbish, 
Stuart, Tsay & Herbsleb, 2012).  
 
Version control through git and Github is becoming ubiquitous not only for developers but 
for a wide range of knowledge workers. Increasingly used for textual content in academia, git 
alleviates prevalent problems associated with collaborating and managing changes in digital 
documents (Longo and Kelley, 2015). In effect, the principles of open source, open access, 
and open content are embedded in the tool itself and as such git is particularly pertinent to the 
practice of librarianship. Librarians interested in increasing accessibility and expanding the 
user base of their digital collections should look to git as a tool and Github as a model of how 
to apply these principles in practice. In fact, libraries are already taking advantage of Github 
as a platform for digital projects that involve developing code, collaborating, creating 
documentation and sharing collection data (Davis, 2015).  
 
Github has an established community, abundant documentation and training materials that 
lower the barrier to entry of using git, thus making it a valuable tool across different 
disciplines. Knowledge workers such as writers, academics, artists, designers, project 
managers and other document creators use git and Github because on a fundamental level 
version control relates to all the tasks that they perform: creating, editing and collaborating on 
digital documents (McCullough, 2012). For librarians, Github is a working example of a 
platform that comprises the largest collection of open source code (Finley, 2015). Certain 
aspects of git and Github are of interest and relate to the practice of librarians including the 
system’s architecture, metadata handling, indexing, storage, retrieval, workflows, 
integrations, content distribution and social features. Examining git’s utility and Github’s 
model can inspire librarians to rethink the ways they manage digital collections, and help 
them imagine new approaches for increasing content discovery, access and usage. 
 
Any type of files can be put under version control using git. However, the way git handles 
data and performs version control is fundamentally different from other VCS. In a nutshell, 
the basic git workflow takes every change made to a document through a three-tree systems 
architecture; from working directory, to staging index, and finally to the git version database 
where metadata and objects are stored. Through this process git compares the document to its 
previous version and stores the difference as a change set or “a series of snapshots of a 
miniature filesystem” (Chacon and Straub, 2014).  
 
Git’s architecture exemplifies a sustainable model for managing changes in digital documents 
powered by lightweight metadata which enables discovery to take place within the document 
itself (Davis, 2015). Robust metadata is semi-automatically generated and attached to each 
change set including a checksum through which document history is kept and earlier versions 
can be retrieved. Git allows for granular searches to be made to all tracked document versions 
within the git repository using regular expressions. The document history can also be 
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searched for metadata using git log functionality (Chacon and Straub, 2014). Both of these 
properties make version controlled documents a rich source for data mining. To expose this 
type of content further, git repositories can also be hosted for free on public platforms such as 
Github, GitLab and BitBucket. Github for example mirrors git’s functionality on a much 
larger scale, enabling users to discover new projects through the platform using metadata and 
full-text searching, as well as browsing. Due to the distributed nature of git, full repository 
contents and history are also stored locally, allowing peer-to-peer access, and in the case of 
Github, reducing the possibility of a single point of failure. The advantage of using git is that 
this distribution minimises loss of access and unavailability. 
 
Public Github repositories can be accessed freely, on-demand through a web interface or 
multiple GUI clients by anyone with an internet connection and without the need for a 
registration or login. To integrate content from Github into various applications, a public API 
is also available. Git and by extension Github enables access to process data not captured in 
the same way before. Used when creating a digital document, git records the history of 
changes made to the document in a lightweight metadata format, with clear contributions and 
contextual information. In comparison, without version control, the same data is lost when 
creating a digital document as it is overwritten by each new version, or in physical documents 
requires a third party involvement and an extensive study. Digital archivists consider the 
process data captured through git an “archival gold” which can bring new understanding of 
the source document (Doctorow, 2009).  
 
The ability to follow the development of documents through the history of their changes also 
makes Github a valuable resource for libraries, especially when the goal is teaching and 
learning (Finley, 2015). Version control using git and Github is recommended as a good 
practice in research data management (McNeill & Bailey, 2014). Research data made 
publicly available on Github, encourages reuse, transparency and reproducibility of scholarly 
work (Shaffer, 2013a; Banks, 2017). A Github integration, called Zenodo 
(https://zenodo.org/), is also used in academia to assign digital object identifiers (DOI) to git 
repositories and make research published on Github citable and discoverable (Dawson, 
2013). Github’s built-in analytics system presents process data through tabulations and 
visualisations which provide statistical and historiographic view of the development of a 
document and means for interrogating the documents since its creation. This “gives 
conservators a more global view” as well as insight into the incremental development of 
digital documents (Lozanno-Hammer, 2015).  
 
Version control enables digital documents to be actively used and modified by multiple 
people without compromising the integrity of the original. Git and Github are prime examples 
of this practice. In fact, public repositories on Github can be freely downloaded and used, in 
accordance with the license under which they are made available, their contents can be 
modified, reused and remixed. Github encourages this further through a functionality called 
forking, which enables users to collaborate and build on top of the work of others (Dabbish, 
Stuart, Tsay & Herbsleb, 2012). This mechanism is particularly conducive for text editing 
and updating manuals and instructions as it opens up the possibility for capturing 
user-generated and crowdsourced content with no manual effort while still keeping track of 
contributions (Longo & Kelley, 2015).  
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As an alternative to forking, users can be added as collaborators to Github repositories, 
allowing read and write access to all the documents within them. This capacity is already 
used in academia to support research collaboration (Bruno, 2016). It is particularly useful for 
coordinating non-linear workflows between multiple people, resolving inconsistencies and 
conflicts that may occur when two people work simultaneously on the same document, 
reducing duplication and file overload. In teaching Github is used to enhance the learning 
experience, support project-based learning and continuously develop and refine curriculum 
materials (Zagalsky, et. al, 2015; Milentijevic, Ciric, Vojinovic, 2008). Whether creating 
open educational resources, publishing e-books on Github (https://github.com/) or Gitbook 
(https://www.gitbook.com/), the contents of any Github repository can be reused and 
published in the form of websites, blogs and wikis. 
 
To facilitate discovery, access and usage of digital collections librarians need technology that 
can help them truly embed the principles of open source and open access in every aspect of 
their work. Version control systems address some of their concerns around managing, 
organising, and presenting digital documents. In this respect, git and Github align with 
librarianship core values and present a working system in which preservation of the original 
document does not inhibit its usability (Lawton, 2012). On the contrary, git and Github can 
help librarians bring new life to digital documents, turning them from static representations of 
information into active production hubs and opening up their contents as a breeding ground 
for new ideas. 

2.5. Git and Github use cases 
This section introduces relevant literature and a handful of examples which demonstrate the 
capabilities of git and Github and their usage in different contexts. The purpose of this is to 
sketch out a pool of possibilities which further inform the process of adapting Github as a 
digital repository for artists’ books. 
 
In the library and information science literature git and Github have been briefly touched 
upon. Researchers have outlined the archival potential of git and the use of Github for text 
documents while practitioners, mostly library developers and technologists, are increasingly 
using both to collaboratively develop and share code. For example, Davis provides librarians 
with a general introduction of the utility of git and Github, illustrating their use in the context 
of scholarly work, social coding and archives (2015).  
 
Indeed, both git and Github have been adopted in academia as a way of implementing the 
principles of open source. A strong proponent of this trend, Shaffer argues that scholarship is 
by nature an open source endeavor that necessitates “manipulation, re-creation, breaking, 
rebuilding”, and that the open source movement has not only amplified the way researchers 
work, but it has also enabled open access to research through copyleft legal frameworks 
(2013b). Github has been studied as a platform that facilitates research collaboration (Bruno, 
2016) as well as any other open collaboration on increasingly text-based documents (Longo 
& Kelley, 2015). In the context of social coding, Github has supplemented the collaborative 
model of git with social networking features that allow people to establish connections, keep 
up-to-date and follow the work of others. The implications of these social features are widely 
discussed in the literature with regard to large-scale distributed collaborations and different 
communities of practice (Lima, Rossi & Musolesi, 2014; Dabbish, Stuart, Tsay & Herbsleb, 
2012). Also, due to the internal workings of git, “Github can be seen to operate as a mode of 
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archive”, simultaneously representing “a site of fine-grained analysis and of incoherence, of 
storage and of production” (Fuller, at. al. 2017). Bouquin brings the open, collaborative and 
archival aspects of git and Github back in a library context, by giving in-situ examples of 
how medical librarians can benefit from the use of Github (2015). Applicable to all 
information professionals, the benefits that she outlines include improved project workflows, 
documentation, understanding and communication with their patrons (Bouquin, 2015).  
 
In practice, git and Github are used by libraries and museums to share code and collection 
metadata. Some of the digital libraries with Github accounts include, the Digital Public 
Library of America (@dpla), New York Public Library (@nypl), Public Library of Science 
(@PLOS), Library of Congress (@LibraryOfCongress), Europeana (@auropeana), Tate 
(@tategallery), MOMA (@MuseumofModernArt), The Internet Archive (@internetarchive) 
and a number of university libraries. What’s more, there are various workshops and training 
materials available online specifically for librarians to learn version control though git, 
however the majority of them do not give any leads as to how these tools can be integrated 
into the practice of librarianship. Only Library Carpentry’s introductory course, also available 
on Github, outlines two specific use cases for git and Github: “a local librarian looking to 
start a crowdsourcing project” and “multiple librarians editing metadata for a collection” 
(2016). 
 
While Github is not discussed in the literature as a digital library platform for collection 
sharing, a similar concept is proposed by Bieber et al. who devised an architecture for a 
“community knowledge evolution system” which acts as a multimedia digital library with 
tools for collaboration, communication, process support, hypermedia and conceptual 
knowledge structures (2014, p. 11). In practice Github is used as a digital library by Project 
GITenberg (https://www.gitenberg.org/), a program of the Free Ebook Foundation. Initiated 
in 2013 with the goal of improving some of the public domain books from Project Gutenberg, 
GITenberg is a curated collection of over 43 000 e-books created using version control and 
distributed through Github (https://ebookfoundation.org/). Project GITenberg is arguably the 
only “collaborative, trackable, scriptable digital library using Git”, the contents of which are 
freely accessible and open to use, reuse and improvement (https://github.com/GITenberg). 
This example has directed the focus of the study towards Github as a possible solution to the 
problems of discovery, access and usage embedded in the collection management practices of 
artists’ books.  
 
In a digital art context, Github is used in the making, conservation and restoration of 
interactive, web and software based artworks. For example, Raphael Lozanno-Hammer, 
recommends the use of version control as a best practice for conservation of media art and 
suggests that “the whole idea of versioning can be applied to the artwork itself” (2015); 
Raphael Bastile’s 1962 project epitomises versioning and applies it to physical sculptures 
(2012); and Guggenheim’s restoration of the web artwork Brandon implements git as a way 
of tracking changes and additions to the original HTML created by the artist (Phillips, Engel, 
Dickson, Farbowitz, 2017). Image specific version control tools based on git include Figma 
(https://www.figma.com/), Folio (http://folioformac.com/), Kactus (https://kactus.io/) and 
Abstract (https://www.goabstract.com/). 
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2.6. Digital repository (DR) and digital library (DL) 
This section elaborates on the diverse meanings of the term digital repository and digital 
library and informs the choice of working definitions used in this application. 
 
Despite that repositories are at the cross section of interest for a variety of disciplines, there 
isn’t a single widely acceptable definition (Koutsomitropoulos, Tsakou, Tsolis & 
Papatheodorou, 2004). In different communities, the term is used to refer to a storage system 
(Heery & Anderson, 2005; Holden, 2004), a collection (Koutsomitropoulos et al.,2004), and 
even an organisation (RLG-OCLG, 2001). For the purpose of this application, a generic 
definition of digital repository - as a collection of digital objects stored in a designated 
environment - is used as a starting point for understanding digital repositories. However, in 
order to differentiate digital repositories from other systems of information organisation such 
as directories, databases, and catalogues, Heery and Anderson (2005) propose the following 
repository characteristics: 
 

● deposition of content is performed by multiple stakeholders 
● underlying architecture that manages both content and metadata 
● a set of basic services (eg. put, get, search, access control) 
● sustainable, trusted and reliable 

 
 These characteristics contribute to the generic definition in order to arrive at a working 
definition of the term digital repository used in this application, which reads as follows:  
 

Digital repository is a collection of digital objects stored in an sustainable, reliable 
and trusted environment which manages both content and metadata, enables the 
deposition of content by multiple users, offers a set of basic services. 
 

Despite that these broad characteristics are useful for framing the term, further qualification is 
required with regards to the contents and the purpose of the repository. With repositories 
being used for everything from scholarly communication materials, to computer software and 
multimedia assets, the primary focus of this application is placed on the education as an 
intersection of teaching, learning, research and digital library environments. 
 
Within this sector, Heery and Anderson identified two main models on which the majority of 
digital repositories are built : “e-prints archive model” and “digital preservation model” based 
on the components of Open Archival Information Reference Model (OAIS) (2005, p. 3). In 
addition to these models, other systems, such as content management systems, enterprise 
management systems and digital asset management systems are also used in place of digital 
repositories (Heery & Anderson, 2005). By appropriating existing software for small-scale 
projects, content creation and information activities otherwise performed in silos can benefit 
from a single storage, discovery and retrieval solution. Integrating digital content within a 
wider information environment is especially pertinent to the development of e-learning and 
open educational resources (OER). As described by Baldwin, the purpose of e-learning 
repositories is to improve the learning experience, cater to different teaching and learning 
styles,  and facilitate the creation of new digital objects, as well as the re-use and repurposing 
of existing resources and collections (as cited in Heery & Anderson, 2005). This user-centric 
perspective of digital repositories lowers the barrier to adoption by content creators by 
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positioning repositories “within the workflow of personal content creation and the ‘personal 
information environment’ of users” (Heery & Anderson, 2005, p.4). In practice this enables 
activities such as finding, collecting, accessing, and documenting users interaction with 
content, while also presenting many technical challenges related to versioning, annotations, 
metadata creation, IP management, sharing, standards compliance, harvesting and 
aggregation.  
 
Similar to digital repository, the ubiquity of the term digital library has contributed to its 
ambiguity. Applied in different professional fields, the term may refer to digitized collections 
of materials associated with the infrastructure of the traditional library, collections of digital 
documents and supporting services, and any database of structured information, algorithms 
and code (Cleveland, 1995). Borgman’s (1999) overview of early DL definitions based on 
their orientation, conception of a library, and emphasis, indicates the various attempts to 
formalise the term. 
 
Among these, Saracevic (2000) notes that a widely used informal approach to define the 
construct is by using as an example anything that goes by the name digital library. This is 
clearly problematic when the term is applied to many different things, including the World 
Wide Web. A more formal approach is modelling the concept of a digital library after 
physical libraries. Despite that some aspects of physical libraries can be articulated in the 
digital realm, this approach falls short because a “digital library is not simply a ‘digitized 
library’”(Witten, Bainbridge & Nichols, 2009, p.7). The difference lies in the nature of the 
digital medium whose characteristics introduce both challenges and opportunities for digital 
libraries (Saracevic, 2000). These characteristics are reflected in Witten, Bainbridge & 
Nichols’ broad definition of digital libraries which is based on the notion of “a focused 
collection of digital objects,…, along with methods for access and retrieval, and for selection, 
organization, and maintenance of the collection” (2009, p.7). In more recent research, 
Calhoun (2014) takes into account the repository-centered architecture characteristic of 
digital libraries today, and succinctly describes them as systems and services with a specific 
purpose, collections of various digital contents and supporting mechanisms. Despite the 
plethora of definitions, common concepts and terms can be found both in early research 
(Arms, 2000; Borgman, 1999; Lesk, 1997) and recent works (Tennant, 2004; Witten, 
Bainbridge & Nichols, 2009; Calhoun, 2014).  
 
The commonality across different definitions enables comprehensive digital library 
frameworks to be developed. This approach to formalising the term digital library involves a 
set of high-level DL concepts and their definition, oftentimes accompanied by a practical 
model. The benefits of the framework approach is the synthesises of a large number of 
variables and their cohesive modelling in the form of discrete building blocks geared towards 
practical implementation rather than theoretical output. Examples of such approach include 
the 1) DELOS manifesto (Candela, et al., 2007), 2) 5S framework (Gonçalves, M.A., Fox, 
E.A., Watson, L.T. & Kipp, N., 2004), and 3) Lagozei, Kraffti, Payettei & Jesurogaii’s (2005) 
information model based on information network overlay. Other attempts to formalise the 
term digital library include a broad institutional definition such as the one developed by the 
International Federation of Library Associations and the IFLA/UNESCO Manifesto for 
Digital Libraries (2014). Used as a basis for understanding digital libraries in this application, 
the definition reads as follows:  
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“A digital library is an online collection of digital objects, of assured quality, that are 
created or collected and managed according to internationally accepted principles for 
collection development and made accessible in a coherent and sustainable manner, 
supported by services necessary to allow users to retrieve and exploit the 
resources….....A digital library complements digital archives and initiatives for the 
preservation of information resources.” (IFLA/UNESCO, 2014). 

 
With the notion of a digital library constantly evolving in response to the development of 
technology, user needs, legal and social conditions, DL assumptions, such as those noted by 
Bawden and Rowlands (1999b), are still being challenged today. In fact, some have become 
DL quality indicators (Gonçalves, Fox & Watson , 2008). Relevant to this study, some of the 
common assumptions associated with digital libraries are broadly identified by Bawden and 
Rowlands (1999a) and further made explicit by Levy & Marshall (1995, pp. 78-79), namely 
that:  
 

● digital library collections contain fixed, permanent documents 
● digital libraries are to be used by individuals working alone 

 
These assumed characteristics are based on the notion of a traditional library and “an 
idealized view of what libraries have been, rather than what they actually are or could be” 
(Levy & Marshall, 1995, p.78). In reality, the rate of change of digital documents and their 
collaborative use are in sharp contract with these assumptions. In line with this, Levy & 
Marshall note the important role of versioning in computer aided software engineering tools 
and state that if libraries are to hold more fluid and transient materials, digital document 
systems also need more robust schemes for naming, finding, and manipulating document 
versions (1995, p. 82-83). 
 
Accordingly, areas of current DL research range from blurring the lines between information 
creators and users (Lagozei, Kraffti, Payettei & Jesurogaii, 2005); creating a collaborative 
environments (Candela, et al., 2007; Malizia, Bottoni & Levialdi, 2010); managing constantly 
evolving information objects (Candela, et al., 2007); utilizing the "wisdom of crowds" 
(Surowiecki, 2004 in Lagozei, Kraffti, Payettei & Jesurogaii, 2005); handling and 
synthesizing distributed document collections (Candela, et al., 2007); enabling contextual 
exploration of information resources (Lagozei, Kraffti, Payettei & Jesurogaii, 2005; Witten, 
Bainbridge & Nichols, 2009); as well as tackling sustainability issues such as reusability, 
compatibility, interoperability, extensibility, and composability, not only in terms of content 
(Lagozei, Kraffti, Payettei & Jesurogaii, 2005) but also in systems design (Gonçalves, M.A., 
Fox, E.A. & Watson, L.T. , 2008). 
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3. Methodology 
The methodology used in this study is described with regards to research design, 
implementation development and analytical methods.  

3.1. Research design  
The conceptual framework on which this study is built draws from a LIS perspective on 
existing research in the field of artists’ books, digitization, digital editions, git, Github, and 
digital libraries. Social science research methods used in LIS inform the choice of research 
design, strategies and techniques. This study is designed as applied exploratory research with 
a qualitative research strategy. The application is chosen as a research design for three 
reasons: 

1) to address the lack of detailed preliminary research needed for the formulation of 
in-depth research questions, 

2) to generate a practical example which could be used as a basis for critical analysis and 
3) to examine in detail a specific case and its implementation. 

 
Applied research is widely used in LIS to examine specific real-world problems which often 
lead to the revision of theories and have an almost immediate impact on practice (Connaway 
& Powell, 2010; Turner, 2002; Wildemuth, 2016). As a matter of fact, Bryce (1993, 1998, 
2001) has observed the increased use of applied research for testing information technology 
and systems in LIS. As “one of the difficulties of conducting applied qualitative research on 
the applications of emerging technologies is finding available sources of relevant data for 
analysis”(Pauleen & Yoong, 2004, p.1), such data is often generated through practical 
experiments used as a method for data collection (Large & Beheshti, 1997). In addition, case 
studies, pilot studies and practical experiments are often used in exploratory research to 
understand phenomena and develop tentative theories or hypotheses for further research 
(Choemprayong & Wildemuth, 2016). The empirical data produced as part of exploratory 
studies is essential for gaining preliminary insight through analysis, which does not seek to 
generalize to a larger population (Connaway & Radford, 2017). 
 
In this study, the relationship between theory and research is primarily inductive with the 
research proceeding as follows:  
 

1) Project implementation is conducted in order to generate primary data. 
2) Supporting research questions (RQ1 and RQ2) are formulated to break down the main 

research question 
3) A qualitative analysis of the project implementation and output is performed to 

answer the supporting research questions. 
4) The answer to the main research question of this study (RQ) is derived from the 

answers of the two supporting questions. 

3.2. Implementation development  
The project is implemented with the help of the artist, Katarina Kelsey. A multi-method 
approach is chosen due to scheduling constraints the limited availability of the artist. 
Development methods include: 1) email communication, 2) a face-to-face semi-structured 
interview and 3) an unstructured interview with the artists, all held prior work on the project 
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has commenced, as well as 4) ad-hoc collaboration throughout the project, and 5) a review of 
the project outcome.  
 

1) Following a librarian’s recommendation, initial communication is established with the 
artist via email. This is used to brief the artist on the main idea behind the project, 
putting an artist’s book on Github, gauge her interest and schedule follow up 
meetings. 
 

2) A face-to-face semi-structured interview, also referred to as an in-depth interview by 
Bryman (2012), is chosen for the first meeting in order to capture a broad spectrum of 
data and allow concepts and theories to emerge. The purpose of the interview is to 
obtain primary information from the artist. A set of questions are prepared and given 
to the artist before the face-to-face interview as a guidance of the type of information 
of interest. The combination of general and probing or specifying questions is 
intended to prompt the artist to expand or clarify her answers. Some of the 
pre-interview questions include: 

 
● Which book have you chosen for this project? Why?  
● What technology and processes did you use to make the content of the book? 
● What are the main components of the book? 
● What type of file formats was the content you were working with? How many 

files did you create in the process? How many of them did you actually use?  
● What are the important physical features of the printed book? Why? 
● Do they relate to the core concept or just add to it?  
● Which of these features should be emulated or conceptually revised in a digital 

environment? 
● How do you think that this book can benefit from a digital edition on Github? 
● How do you envision the digital edition of this book?  
● How would you like the printed book to relate to the digital? Should it be 

more of a companion to the printed edition or with a separate life?  
● Would you like people to be able to contribute, rework and reuse your 

content? 
● Do you want to keep a certain level of artistic direction over their output?  
● Would you be interested in having more than one digital version of the printed 

book?  
 

The interview questions are concerned with details about the source document, 
including conceptual and practical execution, key components, creative processed and 
influences, technologies, file formats and available digital assets. The artist’s vision 
for the digital edition are also discussed in order to help define the scope of the project 
and determine the subsequent augmentations of the printed artist’s book.  
 

3) An unstructured interview, also referred to as an intensive interview by Lofland and 
Lofland (1995) and an ethnographic interview by Spradley, (1979), is chosen for the 
second meeting as it does not entail any formal constraints. The interview focuses on 
practical aspects such as reviewing and sharing of available digital assets, discussing 
provenance of individual components and gathering bibliographical information. The 
exact order and phrasing of the questions is flexible so that they can be adapted to the 
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artist’s responses. Additional questions are developed spontaneously to address issues 
as they arise. Through this type of interview the remaining information and assets 
needed to launch the project implementation is gathered.  
 

4) The ad-hoc collaboration method used in this implementation is based on the 
understanding of collaboration as a process of two or more people working together to 
produce a piece of work and engaging in “short-term, on demand, spontaneous and 
task-specific collaboration” (Hribernik, Thoben & Nilsson, 2008, p. 311). This form 
of collaboration is performed between the artist and the author via email in order to fit 
the dynamic nature of compiling the digital edition of the artist’s book and provide a 
responsive means for communication, coordination and cooperation. The purpose of 
this method is to facilitate the joint effort of compiling accurate image descriptions 
and text transcriptions, fill in gaps such as missing assets or references, produce 
supplementary content, as well as provide feedback and editorial support. 
 

5) A pre-release review of the project outcome is performed online both by the artist and 
the author in order to ensure that both parties are satisfied with the way the artist’s 
book is presented in the form of a Github repository. Minor edits and amendments are 
executed following email exchanges. 

3.3. Analysis 
The qualitative analysis performed in this application examines the project’s impact on the 
source document and the work, as well as the extent to which Github can be designated as a 
digital repository and a digital library. The project implementation and its output are used as a 
basis for the analysis through which the two supporting research questions are answered. An 
exploratory approach is used to form, analyse and report on observations made during and 
after the implementation. Observations are made iteratively in relation to each research 
question. This approach draws out insights from the implementation and facilitates 
interpretation. 
 
The first supporting research question (RQ1) is answered by critically examining how the 
source document is augmented in the Github environment. This is achieved by first, 
reflecting on the impact of the methods and the decisions made during the implementation on 
the source document, then, highlighting specific Github functionality, their potential use and 
impact on the work, and, finally,  evaluating the implementation outcome in relation to the 
project’s original intentions. The analysis helps to establish what the source document and the 
work have lost and gained as a result of the project implementation. 
 
The second supporting research question (RQ2) is answered by a two-fold qualitative 
analysis which compares Github alongside the formal constructs of 1) digital repository and 
2) digital library. 

 
1) First, this is done with reference to the working definition of digital repository used in  

this application, a collection of digital objects stored in a designated environment, and 
focuses on the characteristics outlined by Heery and Anderson (2005), namely:  
 

● Deposition by multiple stakeholders 
● Management of content and metadata 
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● Basic services (eg. put, get, search, access control) 
 
In the project analysis, particular focus is put on the implications for discovery, 
access, use/reuse of the source document, as well as other value-added features 
resulting from the implementation. The findings from the analysis are grouped 
thematically in order to facilitate the assessment of Github as a digital repository and 
its capabilities in relation to representing different type of content (eg. text, image). 
Also, the success of the implementation is discussed in relation to the features of the 
printed source document versus its digital edition in the form of a Github repository. 
 

2) Second, the analysis involves mapping observations to a specific digital library 
framework in order to qualitatively determine the extent to which Github complies to 
the set criteria. The analysis makes use of the framework to ground the data and allow 
for closer examination of concepts. To achieve this, the analysis is operationalised by 
first pinpointing relevant digital library features encountered in the project 
implementation and outcome, and highlighting divergent and compliant features. The 
IFLA/UNESCO Manifesto for Digital Libraries (2014) is used to derive the 
framework through which Github is analysed as a digital library. The manifesto is 
chosen as a basis for modelling the construct of a digital library for two reasons: 1) it 
represents a comprehensive summary of the definitions found in the literature and 2) 
offers a concrete, yet flexible framework of description. Since the analysis cannot 
cover all elements involved in a digital library, a selection of themes are extracted 
from the manifesto in order to focus the analysis on the following areas: 
 

● Collection of digital objects 
● Services and functionality 
● Organization and management technology 
● Access via electronic/digital means 
● Community 
● Mission 
● Archiving and preservation 

 
Specific features are identified and mapped to the framework, highlighting key points 
from the implementation, noting patterns of similarity and relevance between the 
features of a digital library and the observed capabilities of Github as a digital 
repository. 
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4. Implementation 

4.1. Source document 
The primary source document used in the project is the printed copy of Katarina Kelsey's 
artist’s book, Antigone Notes (2015) (Appendix, Figure 1, Figure 2). The book comprises 
four twelve-page booklets, each representing the main aspects of the artist’s research through 
a combination of images and text. The allocation of text and image content across the four 
booklets varies. Material choices enhance the textual and visual contents of the book. The 
first three booklets are very delicate, inkjet printed and sewn together. The fourth booklet is 
heavily waxed and flaking, printed using transfer printing. The wax has rendered the pages 
slightly transparent. The four booklets are accompanied by an information sheet, all encased 
in a silicone cover.  
 
Granted by the artist, document analysis of the digital assets produced in the process of 
making Antigone Notes is performed prior content is selected for the digital edition. This 
includes the number of files, file formats and software, and further informs the methods used 
for text and image formatting of the digital edition. The analysis revealed multiple versions 
and iterations, which were made in the process of developing the work. The total number of 
files created by the artist in the process of making Antigone Notes is 337 files distributed in 9 
folders, only 35 of which are used in the final version. The majority of the files created, 
regardless whether text or images, are saved by the artist in Photoshop file format (PSD), 
with occasional JPEGs and PDFs. The files used in the final version are manually paginated 
by the artist into A4 sheets. In addition, a small number of Microsoft Word files containing 
machine-readable text drafts were created by the artist. Their availability and reuse eliminated 
the need for digital text capture. 
 
All of the contents in Antigone Notes were born digital, with exception of the cover. The 
majority of the texts used were accessed electronically by the artist, while the images were 
cropped and scanned from a physical book. Only minor differences between the appearance 
of the digital files and the printed artist’s book can be identified due to the material choices 
made, apart from booklet 4. For this reason, digitization of the source document is not 
undertaken. The silicone cover, which the artist has determined an important visual 
component, is not possible to migrate to a digital format without losing its tactile properties. 
Therefore the cover is scanned and treated separately as an image. The source files of the 
digital edition are chosen by the artist. They include the 35 files produced for the final 
version of Antigone Notes.  
 
The source document was originally created as part of the artist’s master’s studies in Book 
Arts in Camberwell College of Arts. As the sole copyright holder, the artist has granted 
permission for the use of the artist’s book for the purpose of creating a public digital 
repository on Github (Appendix, Copyright agreement). Kelsey agreed to the use of Creative 
Commons Attribution-NonCommercial-ShareAlike 4.0 International license for the digital 
edition in order to allow for the content to be shared, modified and distributed. 

4.2. Text and image formatting 
 
The text is formatted using 1) markdown (See 
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https://raw.githubusercontent.com/KatarinaKelsey/Antigone_Notes/master/Antigone_Notes_
Markdown.md) and 2) TEI (See 
https://raw.githubusercontent.com/KatarinaKelsey/Antigone_Notes/master/Antigone_Notes_
TEI_Encoding.xml). 
 

1) Markdown is chosen as a markup language in order to provide a quick access and 
interoperable file format for viewing and publishing. Unlike HTML, markdown is 
easily readable which also makes it easy to learn and implement. Moreover, it can be 
converted to many different formats, such as ePub, PDF, XML or HTML using a 
converter such as Pandoc (https://pandoc.org/). The motivation for using markdown is 
to lower the barrier to putting on Github machine readable and formatted text 
documents, while at the same time allowing for them to be accessed, reused and 
recompiled. TextWrangler is used to format the markdown text. Apart from basic 
markdown syntax, Github flavoured syntax Gis used to mark superimposed text, 
represented as stricken through and wrapped by two tilde (~~) symbols, and tables, 
used with alignment default to left central. Raw HTML tags are also be used inline, 
without any delimiters, for basic formatting not covered by markdown or Github 
flavoured markdown. For example, line breaks in tables are forced by using <br> 
tag. This is done in order to preserve the structure of the table as inserting a physical 
line break into the table content breaks the rendering of the table. 

 
2) TEI is the standard markup language used for encoding digital texts in the humanities. 

It is chosen as a markup language for the text formatting because it provides machine 
readable XML structured representation of the text through which the implicit 
knowledge embedded in the text is made explicit. The objective of the basic TEI 
encoding produced for this digital edition is concerned with documenting the 
provenance of the texts used in the artist’s book. No specific intellectual requirements 
of the readers were taken into consideration at this stage, as the edition is targeted at 
the general public, and relies on users to add or request annotations. The TEI P5 
guidelines (current version 3.1.0) is used for the encoding, which is created with 
XMLSpear and validated against tei_all.dtd schema. For the validation a web TEI 
validator tool released by TEI by Example is used 
(http://teibyexample.org/xquery/TBEvalidator.xq). 

 
Basic metadata of the electronic document is encoded in the TEI header. This includes 
information about two entities: the encoded text and it’s source document. The 
document analysis conducted prior the encoding has contributed to the selection and 
use of a set of predominantly descriptive tags, leaving rendition to be performed as a 
separate activity. However, a small number of presentation tags are used when 
necessary to convey linguistic nuances (emphasis) or in cases when the appearance of 
the text indicates change of sources (indentation). Core elements such as paragraphs, 
highlighting, emphasis, quotation, simple editorial changes, basic names and numbers, 
links, graphics, simple verse and drama are preserved and described in detail in the 
tag declaration in the TEI header. As the tags available in the TEI header do not 
correspond to the fields used for bibliographic description in a MARC record,  the 
element and attribute recommendations outlined in the Best Practices for TEI in 
Libraries (version 3.0, published October 2011) are followed in order to provide a 
standard set of metadata for this digital edition. With the application of these 
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recommendations, the digital edition has achieved an encoding level 4, which means 
that the text “is able to stand alone without page images in order for them to be read 
by students, scholars, and general readers” (version 3.0, published October 2011). 
 
Gaps and uncertainties encountered in the process were clarified by the artist, and 
additional information was supplied on ad-hoc basis. Codicological issues were also 
resolved with the aid of the artist and the artist’s book is considered a single unitary 
document. The structure of the TEI document comprises four divisions, one for each 
booklet, and a division for the accompanying information sheet. Each division 
contains different elements determined by the type of contents present in it, as 
illustrated by the abstract text structure (Appendix, Figure 3.). Facsimiles of each 
page are not provided as the intention behind the digital edition is not to be used to 
compile surrogates of the print edition. 
 

With regards to the digital edition, the aim of the image formatting is to provide small size, 
web use only image files, not rich digital master files. The formatting is executed at two 
stages, 3) using Photoshop CS6 and 4) UVic Image Markup Tool. The cover of the artist’s 
book is treated separately as it is not attached to any of the four booklets and did not 
originally exist in a digital format. This necessitated 5) image capture to be performed.  

 
3) Using Photoshop, each image is cropped from the A4 sheets. For images with 

irregular shapes, background transparency is preserved to allow them to be seamlessly 
placed on any background. The cropped images are saved for web as PNG files using 
PNG-24 presets. Original image size is also preserved. The file name used for each 
image references its location in the print version of the artist’s book, using the book 
number and page sequence number, separated by hyphens, and the suffix -img before 
the file extension, such as 01-03-img.png. 

 
4) The web formatted images are further enhanced using the UVic Image Markup Tool 

(IMT) through which annotations are added and saved in TEI P-5 compliant XML 
format (Appendix, Figure 5). For this type of formatting it was considered 
unnecessary to use whole page facsimiles as images and texts are rendered separately 
in the artist’s book, and their position on the printed page was not intended to be 
preserved. Due to the images’ visual characteristics the precision required for marking 
of annotation areas required a close view of each image’s contents. Thus, the main 
purpose of formatting the images using IMT is to package each image and its 
annotation into a individual unit which can be used independently from the rest of the 
images and the TEI encoding. A web view of each image and its annotations is 
exported using the IMT in order to provide the repository users with a variety of 
reusable file formats. 

 
5) The silicone cover of the artist’s book presented challenges for the image capture due 

to its transparency and other material properties such air bubbles and creases, tacky 
surface prone to gathering textile fibres and a purposefully embedded piece of black 
thread embedded into the front cover. To include it in the digital edition, it was 
scanned separately from the four booklets it encloses, using a flatbed Canon scanner 
and full colour image settings. The resultant file was examined in Photoshop and the 
image size was adjusted to the size of the original cover. It was saved for web in the 
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same way as the rest of the images using PNG-24 presets. 

4.3. Setting up Github repository 
In preparation for the contents of the repository to be uploaded to Github all local files are 
organised in a directory with the same name as the repository name (Appendix, Figure 4). 
The TEI encoded XML file, the Markdown file and the licensing file are placed in the root 
folder. Additional folders are created for supplemental audio content provided by the artist 
and images. The overall repository structure is not influenced by the chronology and 
sequencing of the printed artist’s book. 
 
The repository design is implemented using the command line interface. The empty 
repository on Github is cloned and the contents of the local directory are recursively copied 
to it (Appendix, Creating Github repository using the command line). These changes are 
added, committed and pushed to the origin master so that the contents of the local directory 
are uploaded onto Github. In the process a hidden git folder (.git) is automatically created 
in the local directory to keep all the files necessary for version control. An additional Git 
ignore file (.gitignore) is created to exclude the automatically generated desktop service 
store file (.DS_Store) on Apple Mac operating systems, and not track its changes.  
 
User documentation created for the digital edition is designed to accompany the Github 
repository. It is saved in a README.md file (See 
https://github.com/KatarinaKelsey/Antigone_Notes/blob/master/README.md) in the 
project’s root directory. In this way, when the project's folder is uploaded on Github the 
contents of the README.md file are automatically displayed as the first thing that users of 
the repository encounter. The README document introduces the digital edition and the aim 
of the repository, gives information about the contents of the repository, the data types and 
file formats, usage guidelines, bibliography, licensing information, credits and links to the 
contributors’ web pages.  

4.4. Outcome 
The digital edition of Antigone Notes by Katarina Kelsey is first released on March 23, 2017 
in the form of a GitHub repository (See https://github.com/KatarinaKelsey/Antigone_Notes, 
Appendix, Figure 6), under the Creative Commons Attribution-NonCommercial-ShareAlike 
4.0 International license. A static state of the GitHub repository, consisting of 166 files taking 
up 44.9 MB, is generated under version number v1.0.0. (Appendix, Figure 7). The release is 
assigned a digital object identifier (See http://doi.org/10.5281/zenodo.437696), which 
provides a permanent link to the repository’s contents. 
 
 
 
 
 

32 



 
 
 

5. Analysis 

5.1. Project implementation 
Relevant to RQ1, the following addresses different aspects of the implementation and their 
impact on the source document and the work. This is achieved by reflecting on the methods 
and the decisions made during the implementation, outlining specific Github functionality, its 
potential future use and impact on the work, and lastly, evaluating the implementation 
outcome in relation to the project’s intentions. 

5.1.1. Methods and decisions  

This section focuses on the methods and decisions made during each of the implementation 
stages. It delineates the challenges encountered during their implementation and their impact 
on the source document. 
 
Source document  
Establishing a working relationship with the artist was critical at the beginning of the project 
as it helped to define the intentions of the digital edition, guided the interpretation of the 
artist’s book in a digital format, and above all, provided copyright clearance which may have 
otherwise discouraged the project. Working closely with the artist had a direct impact on the 
technology, methods, file formats, workflows, time frame, scope, integrity, and conceptual 
coherence of the artist’s book digital edition. For example, gaining first-hand knowledge and 
understanding of how the source document was originally created and rendered in print 
allowed for the integrity of the work to be preserved in the digital edition. Notably this was 
achieved by the provision of a robust body of relevant information which may not be possible 
to obtain without a close working relationship. This enriched the digital edition with a layer 
of bibliographic and process data not available in the printed artist’s book. Further to that, 
reusing the original digital assets provided by the artist almost completely eliminated the 
need for image and text capture, except for the silicone cover. Ultimately, engaging with the 
artist reduced the effort necessary when compiling the digital edition and helped to improve 
the accuracy of text transcriptions and image descriptions. 
 
Formatting  
In line with the intentions of the project, the methods and tools chosen for the implementation 
focused primarily on the textual representation of the source document. This necessitated the 
visual, material, and to some extent, textural and architectural dimensions of the source 
document to be reduced and subjected to the chosen methods in the resultant outcome. In this 
respect the methods were not tailored to the specific qualities of the work. Rather, these 
qualities, despite their significance in a genre such as artists’ books, have been disassociated 
from the digital edition. This process presented many challenges associated with the interplay 
between matter, form and content, especially evident in the treatment of images and complex 
layout of images and text.  
 
For example, the relation between image and text was altered as the digital edition was 
broken down to individual components in order to facilitate reuse in different configurations 
and contexts. Also, the use of Github impacted the way images are formatted and hosted on 
the platform. In fact, Github does not handle media formats as robustly as it does 
machine-readable text. It can display visual differences only for a handful of image formats, 
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such as PNG, JPG, GIF, PSD, and SVG. Along with this, changes to media files are not 
computable, and each image version, despite that it may be previewed and rolled back to its 
previous state, adds exponentially to the size of the Github repository. A variety of ways to 
circumvent these drawbacks were explored, including storing images in Github Wiki or 
Issues and linking them or altogether not tracking images and adding their file extension to 
.gitignore. In final analysis it was determined that the treatment of images will include 
only small size web images and TEI image descriptions. 
 
At the same time, the methods chosen for formatting text have largely enhanced the digital 
edition with encoding metadata. In this case decisions were made by taking into account 
Github’s file agnostic environment and exploiting well-supported file formats. For instance, 
commonly used text formats such as MS Word documents, which need an interpreter to be 
displayed, fell short of making full use of Github’s capabilities, and were disregarded in 
favour of machine-readable formats such as Markdown and TEI. Nevertheless, technical 
difficulties encountered in the text formatting included studying different markdown flavours 
and TEI tags. As no selection of TEI tags was made prior to encoding, the process of 
choosing tags was iterative and involved working with the text, the TEI P5 Guidelines, and 
constantly referring to the apriori established scope of the formatting. Access to the software 
for creating the TEI encoding was restricted, and XMLSpear was used, regardless of its lack 
of comprehensive validation error messages. This problem necessitated the use of additional 
web service for TEI validation. Regardless of this, compiling the text of the artist’s book 
using open, machine readable and structured file formats enabled the further exploration of 
Github’s functionality and kept the size of the Github repository comparatively lower than 
that of other digital repositories with the same number of document versions.  
 
Github repository 
With the help of the comprehensive Github guides and manuals available online, the 
repository of the artist’s book was created gradually and iteratively. This was time consuming 
but later fed into the analysis of the project implementation. A range of Github’s functionality 
was explored when organising the formatted files and creating the digital repository of the 
artist’s book. This stage of the implementation introduced the distributed nature of Github’s 
underlying system git and the process of storing and editing content locally, adding it to git’s 
staging index, commiting the changes to the version database and pushing them to Github’s 
remote server. This workflow presented a steep learning, but also allowed the repository’s 
contents to be accessed and modified using different desktop devices. Further to that, it 
ensured a uniform production process through which the project implementation can be 
tracked and the context behind every change in the project’s files can be recorded in commit 
messages.  

5.1.2. Future potential of Github functionality 
Even though full documentation of GitHub is beyond the scope of this project, basic 
functionality and the affordances that can impact the work in the future, if the artist wishes to 
make use of them, are outlined below: 
 
Clone or Download 
The contents of the GitHub repository are publicly available on the Internet and can be 
copied into other user repositories along with full history of changes, i.e. cloned, or 
downloaded locally as a .zip with no additional software required. They can be used, reused, 
modified and compiled in any way permitted by the license under which the digital edition of 
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the artist’s book is published. This has the potential of making digital editions available for 
free both as an open access and open source collections of digital documents. 
 
Issues 
GitHub Issues is a feature predominantly used for reporting bugs, planning and tracking 
collaborative work. However, the issues raised through this functionality can vary depending 
on the repository and can be tailored in a way that adds value to it. These can be used for 
tracking and discussing ideas, asking questions and making comments, requesting additional 
data types to be added and collecting feedback. The metadata added to each issue can be used 
to organise, sort and filter them. This is particularly useful as a Q&A forum through which 
users can interact with the artist. 
 
Pages 
Github also enables repository content to be easily published on the web in the form of web 
pages. For example, there are two types of Github Pages: a user page, which can be used as a 
website or a portfolio of the artist, and unlimited number of project pages, which can be used 
to showcase the contents of each repository as a website. Custom urls can also be assigned 
but require some configuration. Websites using GitHub Pages have a limited support for 
dynamic content. However, they can be used together with static site generators, such as 
Jekyll (https://jekyllrb.com/) or Hugo (https://gohugo.io/) in order to turn simple markdown 
text into HTML web pages. By using Github Pages the artist can streamline her online 
presence by reusing and promoting existing work online. 
 
Fork 
Another key feature is forking, a form of social coding which is central to GitHub. It 
facilitates an autonomous workflow in which GitHub users can contribute to someone else’s 
project or use it as a starting point for their own. For example, users can fork the artist’s book 
repository, make changes and by submitting a pull request send the proposed changes to the 
artists who can decide whether to accept them and add them to the original or decline them. 
Moreover, the artist can also use this feature to encourage users or colleagues to contribute to 
her work. Forking allows the contents of the digital edition of the artist’s book to remain open 
for infinite experimentation and interpretation by users, while at the same time the artist 
preserves control and authority over the conceptual direction of the original work. 
 
Branch 
GitHub workflow is based on the concept of a tree, where the trunk is by default considered 
the master branch, and any other branches are used to experiment and develop in parallel part 
of the content of the repository in a new direction. By creating a new branch in the repository, 
the artist can try out new ideas that she has developed in the process of working on a project 
and record them in a safe environment parallel to the main project contents on the master 
branch. If these ideas mature, the artist can merge them with the rest of the project. Branching 
allows the artist to efficiently manage a workflow which involves working on several ideas at 
the same time, and record their development process. 
 
Pull request 
Pull requests engage users and repository owners in different ways. As part of forking they 
can be used as a way of generating discussion at any point of the development process. In this 
scenario, the artist can open a pull request as a way of making an open call for contributions 
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and discussion around a particular aspect of the digital edition, when they are looking for 
external input, are unable to find relevant information, or require feedback and review from 
other contributors. Pull requests can include text and images, and @mentions. They can show 
a high-level overview of the differences between the branch on which the request is created 
and the master branch, which can help the artist in her decision-making. 
 
Merge 
Merging brings changes from different branches or pull requests together to the main branch 
of the repository, including their history. It can be useful for a range of changes, from 
editorial corrections such as spelling mistakes to enhancing metadata in the TEI header. 
Changes are automatically merged, even when they occur in the same file. However, when 
changes are made on the same line in the same file, a merge conflict is flagged and it requires 
manual editing to be resolved. Merging allows for all parts of the project, which may have 
been developed in different branches by different people to be accumulated and unified in the 
master branch. This makes compiling disperate work from multiple contributors easy to 
integrate in one place. 
 
Push 
All users have read-only access to the repository. They cannot push changes directly to the 
master branch without initiating a pull request first and pending its approval by the artist. 
Only the owner (the artist) and the contributors of the repository have write access and can 
commit and push changes to the remote repository on GitHub from their local files and 
branches. This provides different levels of access to the repository and ensures that there is a 
strict editorial control and quality management which can be exercised by the artist. 
 
Projects 
GitHub’s project management feature helps to organise issues and pull requests using drag 
and drop cards and kanban-style boards. These can be customised in order to fit the specific 
needs of the production processes used by the artist. The kanban board can easily be recreated 
in a physical environment by using only posted notes. The tool is simple and visual, and can 
be used for planning and tracking the progress of creative, as well as coding projects. 
Unlimited number of projects can be created for each repository and used as a digital journal 
to conceptually develop new work and record the progress of its implementation. 
 
Wiki 
Wikis are available for every repository and are generally used to provide additional 
information such as documentation and long term project goals. There are no rules about the 
type of content that should be put in the wiki, and therefore it could be tailored to the specific 
needs of each project. The artist can use the wiki to publish extracts of the source materials 
they have used, provide bibliographic information, link relevant external resources and 
collect all research materials that they have consulted in the process of making the artist’s 
book. 
 
Pulse and Graphs 
Pulse and graphs present information about the repository’s activity in visual form. Pulse 
gives an overview of recent activity and segments the history of the repository into 
Contributors, Traffic, Commits, Code frequency, Punch card, Network, Members and 
Dependents to create a comprehensive view of the data captured by git about the repository. 
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This information can be used by the artist to get an understanding of who is using their 
repository, examine history of changes they have made in the course of time, analyse their 
creative process and help them to evaluate their output. While the artistic process is often 
hidden or documented separately from the original artwork, the Graphs allow users of the 
repository to study the artist’s process in detail, from explicit differences between text 
documents to issues and concept development. Visual differences between image versions 
can also be viewed in 3 modes. However, version controlling images is not recommended due 
to the fact that images diffs cannot be computed the same way as text, which results in each 
version adding significant amount of data to the repository. 
 
Social functions: Follow, Stars and Watching 
These functionalities allow users to follow the activity of other users and keep track of 
projects that they are interested or involved in, as well as receive notifications. These 
functionalities can be used by the artist to get more familiar and involved with the GitHub 
community. 

5.1.3. Outcome evaluation 
The implementation presented here successfully demonstrates just one of the many possible 
ways of adapting a printed artist’s book in the form of a Github repository. Given that the 
source document and the work have been subordinated to the technologies and the platform 
used, the resultant digital edition exhibits a considerable distance between the work’s genre 
and its affordances, and the affordances of the Github environment. This creates favourable 
conditions under which this application investigates what the source document and the work 
have lost and gained through the project implementation. 
 
Overall, the work has been substantially stripped down and has lost many of its signifying 
qualities which distinguish artists’ books from traditional mass-produced printed text books. 
At the same time, however, the consistent focus on textual presentation throughout the 
implementation has provided access to marked up, machine-readable files containing 
extended metadata the provenance of the artist’s book components. While the entirety of the 
source document is not preserved and cannot be viewed in a linear manner, either in access or 
storage mode, the publication of the digital edition under CC, as well as its componentization 
and dissociation of content and presentation allow for it to be analysed, reused, remixed and 
recreated in a collaborative environment. With a materially and contextually complex work 
such as an artists' book, the significance of the implementation lies in the in-depth treatment 
of a single aspect, the text, in order to enable different kind of readings and interaction not 
possible with the printed source document. In this regard, the implementation has 
successfully accomplished the original intention behind the project, namely, to compile a 
digital edition that co-exists alongside the original and offers textual depth and insight into 
the work. 

5.2. Github as a digital repository 
Relevant to RQ2, the following analysis is conducted thematically with reference to the 
working definition of digital repository used in this application. It points to the implications 
of the implementation and their significance for the source document and the work in order to 
assess Github as digital repository.  
 
Discovery, access and deposition 
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The project implementation has illustrated that putting the digital edition of the artist’s book 
on Github opens up multiple ways of discovering and accessing its contents, which may not 
otherwise be available with other digital repositories, through OPACs or the printed source 
document. To begin with, the Github repository of the artist’s book can be found on the 
World Wide Web using a browser, subject to the search query matching any of the contents 
of the readme file, which acts as bibliographic data, and is indexed by search engines. This 
enables online users to discover the artist’s book by chance, integrated contextually with 
other search results. The repository can also be accessed, viewed, and downloaded for free 
from Github’s web platform. This indicates the potential of the repository to reach users 
which do not typically interact with artists’ books, such as developers and thus widen the 
audience of the artist’s book beyond those interested in the physical source document. 
Moreover, finding and accessing the artist’s book via the Internet circumvents many of the 
limitations imposed by institutionalizing artists’ books collections, as mentioned in 
Subsection 2.1., and allows the artist to easily promote and share her work. Given that the 
genre remains very much niche and in print, such extended discovery and access is not likely 
to discourage users, libraries and museums from collecting printed artists’ books. It may, 
however, reduce their effort in obtaining reliable and comprehensive bibliographic 
information. 
 
When it comes to emulating the browsing capabilities of the source document itself, Github 
allows users to browse through a set of curated repositories, explore the folder structure and 
history of individual repositories, and preview only a small number file formats in the 
browser. The usefulness of this browsing experience, although significantly different than the 
experience of using the source document, depends on the needs of the users. Further, the 
contents of the Github repository can be searched using the platform’s search utility which 
uses ElasticSearch for global, as well as granular searching across specific repository, issues, 
code, commits, users, and wikis. Advanced search using boolean-like operators and qualifiers 
is also available. Despite the available documentation of the search syntax and the fact that 
similar functionality is available in most digital repositories, the search is tailored towards the 
needs of developers and as such is not robust enough for other text documents.  
 
Unlike the source document, and artists’ books in general, which lack standard identifiers, the 
Github repository of the artist’s book can be assigned a DOI. The existence of a reliable and 
unique identifier can help increase the discovery, access and usage of the digital repository by 
allowing it to be referenced and cited in academic works. Another access point, not possible 
with the source document, is Github’s REST API which allows for the contents of the 
repository and its history to be queried and interacted to in a programmatic way through 
JSON output. Although some technical skills are required, the API has the potential to 
facilitate the presentation, curation and aggregation of disperse digital documents such as the 
artist’s book repository. The CC license under which the repository is published also enables 
the use and reuse of the artist’s book by giving access to the digital files of the artist’s book. 
In order to manage this access, the repository owner, in this case the artist, can assign users 
three permission levels - read, write and admin - each of which allows a set of actions to be 
exercised over the repository. Modifying and reusing the contents of the artist’s book is not 
possible with the printed source document, especially when it is a part of a library collection. 
This presents an opportunity for the repository users to contribute to the digital edition, 
reinterpret, repurpose and remix its contents. Yet, such capabilities also present drawbacks 
for the artist who may not be interested in continuously maintaining artwork that is meant to 
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be finite. While user participation is often welcomed as part of the creative process in the 
form of crowdsourcing for example, post-print changes to the source document are usually 
performed by museum or archive professionals with the aim of conserving the source 
document and preserving access to it. As such these changes are considered maintenance 
rather than artistic recreation. Another important point of contention that may arise is that 
Github’s functionality is not moderated in accordance to the license model under which 
contents are published on the platform. This means that it relies on users to use the repository 
contents according to what the license permits. 
 
Further to this, the implementation has made available the content of the artist's book in a 
structured, machine readable and interoperable file formats. Along with full text searching, 
this has made it possible for a large amount of contextual information, otherwise limited to 
footnotes, to be embedded within the text file. In this respect the Github repository of the 
artist’s book contains explanations and image descriptions by the author, which are not 
present in the source document, as well as supplemental audio files. As artists’ books can 
often seem incomprehensible for people without prior knowledge of the artist and their 
previous work, the TEI encoding uncovers implicit information about the text. Although not 
critical in its nature, the encoding aims to reveal the artist’s intentions and extend the 
intellectual understanding of the work. For example, by encoding the provenance of the text 
sources used in the artist’s book, the repository provides not only a bibliographic framework 
but also a view of the author’s critical use of certain phrases and their translations from 
multiple primary sources. This information could be valuable for researchers, librarians and 
archivists who catalogue digital artistic objects with very little or no bibliographic 
information on them. 
 
With regards to discovery, access and deposition, the project implementation has revealed 
that the Github repository of the artist’s book presents both an opportunity to expand the 
audience of the artist’s work, negate some of the limitations of current artists’ books 
collection practices, facilitate new readings and interaction with the work, while at the same 
time it has introduced challenges in terms of continuous repository modification and 
maintenance. 
 
Management of content and metadata 
The project implementation demonstrated that Github manages the repository and its changes 
with the help of git version control. Internally, this is achieved through the use of a 
sophisticated content-addressable filesystem that assigns unique keys to the repository 
contents, which are used for storage and retrieval. This architecture is fundamentally different 
from digital repositories as there is no clear distinction between the representation of content 
and associated descriptive metadata within the Github repository, as mentioned in Subsection 
2.4.. Without a separate utility for metadata management and validation, any bibliographic 
information stored on Github is reliant on the external application of metadata schemas. For 
example, metadata can be represented using any schema such as Dubin core and recorded in 
an XML file format in order for it to be compatible with OAI-PMH. In this sense the platform 
is flexible enough to accommodate different schemas within the same repository, however, it 
does not have the capacity to restrict or enforce the use of any particular schema or standard. 
Further, metadata is linked to digital content using relative links or URLs. Despite the lack of 
dedicated utility for creating and controlling digital object metadata, Github offers advantages 
in terms of exposing, crowdsourcing, enhancing and sharing metadata, as well as recording 

39 



 
 
 

the history of digital object interpretations through metadata. For this reason Github is often 
used for hosting library and museum collection metadata, as mentioned in Subsection 2.5. 
 
In terms of content, it is important to point out that while some digital repositories can store 
only certain file formats, this is not the case for Github which can host any file format, but 
only version control machine readable text files. This played a key role during the 
implementation and necessitated the use of machine readable, open file formats. While 
Github is particularly suitable for text-based works, works where the text is the main 
component, and works containing interactive features articulated in source code, this is not 
the case for artists’ books comprising various media formats such as images, sound, video 
and 3D files. Despite that all versions of media files can be saved and certain file formats can 
be previewed in the browser, changes between them cannot be computed. For instance, every 
change made to an image file is recorded as a new file. This not only increases the size of the 
repository exponentially but also negates the compact storage offered by version control. For 
this reason, Github, like many current version control systems remains cumbersome for 
handling the versioning of multimedia files. Alongside file formats, the modular structure of 
the repository of the artist’s book is chosen so it facilitates the componentization of the 
original document and enables its parts to be used separately and recompilled in different 
ways. The separation of content and styling further enables that. In contrast, the digital 
formatting of certain elements of the source document, such as page texture and the silicone 
cover, remain problematic and require compromise or interpretation in order to be 
represented digitally.  
 
Github’s underlying version control system has impacted the source document and the work 
in a subtle, yet important way. By using Github, all contents of the artist’s book uploaded on 
the platform were automatically put under git version control. Used in the background 
throughout the course of the project git has recorded the development history of the project 
implementation. Although this has no direct impact on the source document, the Github 
repository presents an opportunity to record the post-publishing life of the work through the 
digital edition, by incrementally capturing processual data which can ultimately document the 
artist’s subsequent creative process. Indeed, repository history can expose both the creation 
and maintenance of digital documents and collections that currently remain hidden from 
users. Examining the history of how digital artifacts are created can potentially inspire 
multiple interpretations of the artist’s book digital edition. Also, git’s ability to clearly record 
user contributions, helps create a provenance trail and enhances reliability of such digital 
documents. Further to that, version control creates an error-free environment, where work 
cannot be lost, all changes made to documents can be reverted, and documents can 
experimented with without affecting the original. This impacts on everyone who interacts 
with the digital edition, and it is particularly relevant for archiving and preservation of digital 
documents. In terms of that, the distributed nature of Github’s version control also mitigates a 
single point of failure by allowing the source document along with the history of all its 
changes to be stored and modified locally, on multiple devices, and synced with Github’s 
server. This allows for the repository to coexist both online and offline, which is convenient, 
as Github does not provide backups and recommends that all repositories hosted on the 
platform are also stored locally.  
 
In terms of managing metadata and content, git version control has played a significant role 
in transforming the static source document into a living digital document collection. 
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Examined through the small scale implementation presented here, git version control 
introduces advantages as well as drawbacks, the impact of which can can be significant for 
larger document collections. In this implementation, the advantages pertain to git’s ability to 
record history, eliminate data redundancy, resolve conflicts, and enable the digital repository 
to be used and modified by multiple users, while keeping clear contributions and provenance 
trail. Areas where drawbacks emerged include the lack of dedicated utility for inputting, 
handling validating and managing bibliographic metadata and standards, the representation of 
relations between different documents which rely solely on repository structure and linking, 
as well as issues of currency and the simultaneous existence of multiple repository states. 
 
Services and functionality 
Through the course of the implementation, Github’s functionality has been repurposed in 
order to host the artist's book digital edition. This has revealed that although not specifically 
designed for text and image documents, Github’s has the potential to significantly impact the 
way users interact with the digital edition of the artist’s book. Apart from the advantages of 
digital technology such as search, copy and paste, Github offers users the capability of 
accessing, appending, sharing, and remixing digital documents online, as well as 
platform-specific functionality and its potential future use, as described in Subsection 5.1.2., 
such as collaboration workflows, project and task management tools, communication and 
social networking tools, version control and analytical tools. Unlike many digital repositories, 
these capabilities and functionality are available to all users. The parity that this creates 
means that more people can experience and interact with the digital edition of the artist’s 
book in ways not previously possible with the printed source document. 
 
However the extent to which the platform’s functionality is utilized depends on the intentions 
of the artists, their attitudes towards the authorship of their work, the contents of the source 
document and their digital formatting. Given that in this implementation, the author was 
happy for her work to be used, reused and modified by users under the Creative Commons 
license, the repository formatting aimed to facilitate that. For example, the choice of machine 
readable text formats make use of Github’s full versioning capabilities, and enable a variety 
of end products to be generated, including websites and wikis, to name a few. This is 
particularly useful as it requires minimum duplication of effort in order for content to be 
published on the Internet,  repurposed and converted to other formats. In contrast, printed and 
some digital artists’ books need to be manually transcribed, captured and OCR-ed before 
their contents can be reused. In addition, the intentional lack of visual styling allows for 
rendition to be performed separately and stylesheets to be created for different versions of the 
work. This is further supported by Github’s use of version control and free tooling which 
create favourable conditions conducive to artist and user experimentation and innovation. The 
platform provides a digital workspace where functionality such as branching (see Subsection 
5.1.2.) can be used for visualising parallel ideas as part of the creative process and keeping 
track of the non-linear, multi-directional and iterative way that artists develop their ideas. 
Also, forking (see Subsection 5.1.2.) can be employed as a way of reusing the content of the 
artist’s book, allowing users to contribute, build upon, appropriate, fragment, collect and 
curate content.  
 
Apart from versioning, Github offers functionality which is not contingent on the source’s 
formatting, but depends on user permissions. For instance such functionality includes 
collaboration tools which allow users to contribute to the repository.  The collaborative 
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workflow underpinning Github’s functionality provides a flexible way for users to engage 
with the digital edition. It accommodates a variety of working arrangements, and can be 
appropriated to fit the needs of users. Along with this, Github’s project management tools are 
integrated with the contents of the repository which embeds ideas generation, organisation 
and planning. Regardless of these dependencies, Github offers communication and social 
tools through which users can actively engage in a dialogue with the platform’s community, 
follow and rank repositories, as well as view the repository history and analytics.  
 
The implementation has revealed that Github offers a range of functionality which can be 
appropriated in order to presents a fundamentally different way of interacting with the digital 
edition. Some of the capabilities that Github’s functionality affords can be considered 
undesirable by the artist, while others can prove useful for developing and recording new 
work, as well as, in the case of this implementation, reusing and engaging users with existing 
work. In either case the use of such functionality requires management overhead which the 
artist needs to take into account. 

5.3. Github as a digital library 
Relevant to RQ2, the following analysis is conducted thematically with reference to the 
IFLA/UNESCO Manifesto for Digital Libraries (2014) and the framework derived from it in 
this application. The analysis examines Github in relation to the following areas: 
 
Collection of digital objects 
The manifesto postulates that “a digital library is an online collection of digital objects, of 
assured quality, that are created or collected and managed according to internationally 
accepted principles for collection development” (IFLA/UNESCO, 2014). In parallel to that, 
Github hosts a large collection of open source code repositories and non-code based digital 
documents. Unlike the above description, Github’s collection development is user-driven and 
no formal selection criteria or collection management practices exist. However, a 
functionality known as starring is used as a ranking mechanism through which popular 
repositories can be discovered. Content is moderated in response to user reporting  following 
a code of conduct outlined in Github’s community guidelines. Overall, Github’s digital 
collection is organically developed from bottom up, relying upon user generated content and 
moderation. This is a key difference between Github and the criteria described by the 
IFLA/UNESCO framework. 
 
Services and functionality 
As stated in the manifesto, digital collections must be “supported by services necessary to 
allow users to retrieve and exploit the resources” (IFLA/UNESCO, 2014). Similarly, Github 
provides services, functionality, tools and integrations tailored to the needs of developers and 
their workflows. Although developed specifically for source code, as mentioned in 
Subsection 5.2., these can be repurposed to a large extend for digital text documents. In terms 
of exploiting resources, Github provides comprehensive functionality for using, reusing, 
contributing and building on top of existing repositories. This functionality extends beyond 
the scope of many digital libraries and facilitates the creation of open access and open source 
resources.  
 
Organization and management technology 
Digital libraries apply “new technology to provide access to digital collections” 
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(IFLA/UNESCO, 2014). In the same way Github makes use of open source technology (git) 
for the management of digital documents. Moreover, fully fledged version control systems 
such as git display some of the same core characteristics of document management, records 
management and file managements systems. Namely, git keeps history of all changes made to 
document through which different version can be accessed, it provides contextual information 
as well as metadata related to each change, and tracks changes not only inside files but across 
different directories. The swiss-army-knife properties of git make is a viable system for 
digital document management. Unlike many digital libraries, git treats digital documents in a 
different way than physical ones. The information model of git presents a new way of 
thinking about data which, despite the drawbacks mentioned in Subsection 5.2., offers an 
alternative to managing dynamic digital collections with multiple users.  
 
Access via electronic/digital means 
Digital library collections are “made accessible in such a way that they are readily and 
economically available” (IFLA/UNESCO, 2014). Similarly Github provides premium hosting 
and free access to digital documents through its web platform. As discussed in the analysis in 
Subsection 5.2., multiple access points to the content of the digital repository are available, 
including reliable identifiers and programmatic access. This extends access in a much more 
comprehensive way than that offered by many digital libraries. 
 
Community 
Digital libraries serve a well-defined community or set of communities (IFLA/UNESCO, 
2014). Similarly, Github has a diverse and growing community formed around the principles 
of open source as mentioned in Subsection 2.5. 
 
Mission statement 
The manifesto outlines the core mission of the digital library as providing “access to 
information resources, both digital and nondigital, in a structured and authoritative manner” 
(IFLA/UNESCO, 2014). In comparison, the scope of Github's mission statement is more 
narrow. However, Github supports some of the shared goals of digital libraries, such as 
providing open access by respecting intellectual property rights and promoting open 
standards. Despite these points Github stands apart from digital libraries due to the fact that it 
is a private company, recently acquired by Microsoft Corporation, and governed by business 
interests. This creates uncertainty over the long term use of the platform, with regards to 
intellectual property and regulation.  
 
Archiving and preservation 
Digital libraries “complement digital archives and initiatives for the preservation of 
information resources” (IFLA/UNESCO, 2014). Github plays a similar role through the use 
git, although unintentionally. Git keeps history of document changes in a lightweight 
metadata format and enables previous versions to be retrieved. In addition to this, metadata 
relating to each change is also recorded. Git’s architecture safeguards against data corruption, 
preserves data integrity and aids archiving and preservation of materials. As demonstrated in 
the project implementation, the distributed nature of git protects content on Github from 
single point of failure by allowing users to store their documents and history of changes 
offline. In this way documents can be restored if Github’s hosting platform ceases to exist. 
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6. Answers to the research questions 

6.1. Answer to RQ1: What are the implications of the project 
implementation for the source document and the work? 

With regards to the first research question (RQ1), the implementation and consecutive 
analysis have revealed that hosting an artist’s book on Github has significant implications for 
the source document and the work. The project intentions, to compile a digital edition that 
will co-exist alongside the original and offer textual depth and insight into the work, were key 
for determining the methods and technologies used during the implementation, as well as 
their consequences for the source document and the work. In line with these intentions, the 
complexity inherent in the source document’s genre was significantly reduced. Visual, 
material, and to some extent, textural and architectural dimensions were disregarded or 
subjected to the technologies and the platform used. At the same time, textual content was 
disassociated from its presentation and was significantly enhanced through the use of 
encoding metadata, open and machine-readable file formats, Github’s functionality and 
Creative Commons licensing. In the process, the relationship between image and text was 
altered as the digital edition was broken down to individual components in order to facilitate 
reuse in different configurations and contexts. This has presented many challenges associated 
with the interplay between matter, form and content, especially evident in the treatment of 
images and complex layout of images and text. With the main focus on textual presentation, 
all other aspects of the artist’s book were exposed to Github’s capabilities, which, at present, 
are insufficient to represent the full complexity of the artist’s book. Whilst the resultant 
digital edition exhibits a considerable distance between the source document and its 
affordances, and the affordances of the Github environment, this application has pointed to 
what the source document and the work have gained through the project implementation. 
Notably, the digital edition hosted on Github supplements the printed one by increasing 
discovery and offering additional metadata and access to the digital files of the artist's book. 
It enables both the artist and users to explore the opportunities presented by the digital 
medium and version control, such as reusing, experimenting, collaborating and 
programmatically interacting with the digital edition in ways not possible with other formats. 
With attention to the future potential of Github’s functionality, the repository can also 
provide artists with tools for promoting their existing work, creating and storing new work, as 
well as documenting their creative process and the post-publishing life of their work. Given 
all things mentioned, hosting artists’ books on Github poses many challenges to the 
complexity that is characteristic of the genre, and as such does not offer any blanket 
solutions. Nonetheless, it presents both advantages and disadvantages that need to be 
considered on case-by-case basis in line with the intentions of the the artist and their work.  

6.2. Answer to RQ2: How does Github compare to formal digital 
repository and digital library definitions? 

With regards to the second research question (RQ2), the two-fold analysis shows that when 
compared to the formal constructs of digital repository and digital library used in this 
application, Github exhibits a lot of the same characteristics, as well as some differences.  
 
To begin with, the implementation demonstrated that at a basic level, Github complies to the 
generic definition of a digital repository as the artist’s book repository contains a collection of 
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digital objects stored in a designated environment. Also, in terms of the characteristics 
outlined by Heery and Anderson (2005), the implementation showed that similarly to a digital 
repository, the Github repository offers multiple discovery and access points, as well as 
granular permissions through which deposition and manipulation of content can be controlled 
by the artist. As far as underlying architecture is concerned, git, Github’s version control 
system, is fundamentally different from that used in digital repositories as it makes no clear 
distinction between the representation of content and associated descriptive metadata within 
the Github repository. At the same time, the information model of git ensures that such 
architecture has the capacity to manage both content and metadata. This means that Github is 
flexible enough to accommodate different metadata schemas within the same repository 
despite the lack of dedicated metadata management and validation utility. Although not 
specifically designed for complex text and image documents such as artists’ books, Github is 
file agnostic and can host any type of file. However, most of the platform’s functionality is 
mostly applicable to machine-readable text documents. For such documents Github offers 
users the capability of accessing, appending, sharing, and remixing digital documents online, 
as well as platform-specific functionality such as collaboration workflows, project and task 
management tools, communication and social networking tools, version control and 
analytical tools. Git also makes it possible for document changes to be recorded in a compact 
and reliable way through which data redundancy is eliminated, conflicts are resolved and 
contributions and provenance can be traced. In this respect, when it comes to 
machine-readable text documents, Github’s functionality extends beyond the set of basic 
services (eg. put, get, search, access control) mentioned in relation to digital repositories. 
However, this is not the case for other media formats, which can only benefit from Github’s 
basic functionality.  
 
Following from this, when examined against the IFLA/UNESCO framework, Github also 
shows a lot of the characteristics of a digital library, yet, it fails to comply to all criteria. One 
of the main areas where Github fails to meet the criteria is collection development. Unlike 
digital libraries, Github’s collection of digital objects cannot be considered of assured quality, 
despite user ranking and moderation, as it entirely consists of user-generated content which 
does not follow any international collection development principles. Another area where 
Github fails to meet the criteria is mission. Despite that Github’s mission statement supports 
some of the shared goals of digital libraries, the platform remains to a large extent dependent 
on business interests, as evidenced by its recent acquisition by Microsoft Corporation. 
Broadly defined areas where Github meets the criteria set by the framework are the use of 
technology to provide access to digital collections, the provision of such acces in an 
economic way, and a well defined community of users. Similarly, areas where Github 
presents alternative solutions to those defined in the framework are services and 
functionality, archiving and preservation. For example, in terms of services, as mentioned 
previously Github offers a range of services, which offer unprecedented access and 
interaction capabilities to users beyond the scope of many digital libraries. However, unlike 
some digital libraries, these services and functionality are predominantly targeted towards a 
specific group of users and a specific type of content. Nevertheless, the distinct characteristics 
of Github’s underlying version control system, extend beyond the scope of the framework 
and provide an insight into how digital libraries can address the challenges associated with 
the rate of change of digital documents and their collaborative use. In relation to this, 
archiving and preservation are other areas where Github has the potential to complement 
digital archives and initiatives, rather than to replace them. Taking the implementation into 
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consideration, the analysis highlighted areas where Github fails, complies and exceeds certain 
criteria set by the digital library framework used in this study.  

6.3. Answer to RQ: To what extent can Github be used as a repository 
that fulfills the requirements set up for a digital library? 

 
The answer to the main research question (RQ) derives from the answers of the two 
supporting questions (RQ1 and RQ2), which have taken into consideration the project 
implementation presented in this study and the consecutive analysis. The project 
implementation provided a proof-of-concept of how an artist’s book can be adapted and 
hosted in the Github environment. Due to the lack of existing examples, this is a significant 
element of the study as it allowed for the consecutive analysis to be conducted. The analysis 
pointed to the significant impact of the implementation on the source document and the work. 
This was, to a large extent, attributed to the project’s intentions and the methods that were 
selected in line with these intentions. In the process, the focus of the implementation was put 
on the textual representation of the source document, while other aspects were disregarded. 
This caused some of the key characteristics of the genre of artist’s books, such as rich visual 
and material dimensions, to be lost. By reducing the complexity of the source document in 
this way, however, the full capabilities of the source’s textual dimension have come to the 
forefront. The source document and the work have gained textual depth enhanced through the 
use of encoding metadata. In addition to that, the use of open and machine-readable file 
formats in conjunction with the Creative Commons license, has transformed the digital 
edition of the artist’s book into a living document, through which users and the artist can 
utilise Github’s version control environment and the platform’s full range of functionality. By 
focusing on one aspect of the source document and representing it on Github, the 
implementation has potentially opened up the artist’s book to a new audience and has 
presented them with the opportunity to experience and interact with the work in ways not 
possible with the original. 
 
Using the implementation as a starting point, the analysis has assessed the extent to which 
Github can be designated as a digital repository and a digital library. First, when considering 
Github as a digital repository, the analysis revealed that at an abstract level Github displays 
all of the characteristics of a digital repository and, for the purposes of the implementation 
presented here, it can be used as such. However, the disparate treatment of different 
document and media formats, makes the use of Github as a digital repository contingent on 
the document’s contents, formatting and purpose. Second, as Github failed to meet all criteria 
set by the IFLA/UNESCO framework, the analysis concluded that it can be considered a 
digital library only to some extent. Nevertheless, the analysis also indicated areas where 
Github offers alternative solutions which can provide valuable lessons for librarians facing 
the many challenges associated with managing dynamic and collaborative document 
collections.  
 
In final analysis, based on the implementation presented here, the answer to the main research 
question (RQ) reads as follows: 
 

Github can be used as a digital repository, which partially fulfils the requirements set 
up for a digital library and at the same time offers alternatives to formally defined 
digital library frameworks. 
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Hence this application argues that the platform’s existing functionality, workflows and 
version control system can be appropriated both for the purpose of librarians, creators, and 
users in a way which can level out the information field, open up digital collections and their 
contents to new ways of interacting with and creating knowledge, and ultimately share the 
responsibility for creating, managing, presenting and preserving digital documents. 
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7. Impact and implications 
By examining Github as a digital library, this study has revealed that version control though 
git is more applicable to librarianship than initially anticipated. In a library context, version 
control is an essential component of document management for both physical and digital 
documents. As a stand alone version control system, git addresses the problems associated 
with managing changes in digital documents by encompassing elements of document, records 
and file management systems. The complexities that these problems present are pervasive 
enough to cut across different activities and application areas. They establish a common 
ground not only for developers and librarians but for everyone who creates and edits digital 
documents. 
 
Despite technology developing unevenly in different areas of practice, some of the aspects of 
git are directly relevant to librarianship. For example, git uses a systematic way of recording 
and storing changes made to documents over time in a way that makes each version easy to 
retrieve. This provides clear contributions of the author of the changes and makes 
collaboration seamless. Data integrity is achieved through an algorithm which computes the 
document’s contents and the changes made to them in order to assign unique identifiers 
(SHA) to each change set. All change sets are connected by parent/child relationships. This 
creates an audit trail which establishes the provenance of documents and impacts on their 
credibility. Another point of interest is the history of changes that git keeps. It allows past 
versions of documents to be accessed. This represents the equivalent of physical document 
drafts which contain complete annotations, including erasures and additions. As digital 
documents are often overwritten, with no record of interim versions, these annotations are 
significant as they give an insight into the creative process and capture it in a structured data 
format.  
 
The application of git, often through platforms such as Github, is also relevant to the 
management, preservation, and conservation of digital documents and artworks. In the 
context of digital libraries and archives, version controlled document collections have the 
potential to offer research opportunities for data mining, analysis, and visualization. The 
distributed way that git stores documents and their changes presents a sustainable model for 
safeguarding content by avoiding a single point of failure. Overall, the architecture and 
functionality of version control systems, like git, and platforms like Github provide working 
examples and insights that relate to the practice and design of digital libraries. However 
without encouraging creators and librarians to use open formats and content licensing, such 
functionality may remain unused in favour of static document formats. In summary, both git 
and Github need further examination for librarians to better understand their use and potential 
especially when planning digital libraries and developing library technology. 
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8. Contributions and further research 
Inspired by the ubiquity of git and the emerging interest of librarians, the novelty of this 
study lies in the appropriation of Github in a library context. The study’s main contribution, a 
proof-of-concept of the use of Github for complex documents, is of relevance to the work of 
digital librarians, digitization specialists, digital scholars and archivists, and can be used as a 
basis for further research. Other, specific contributions of the study relate to the project 
implementation and analysis.  
 
For example, the project implementation demonstrates one approach to the digitization of 
library special collection materials, such as artists’ books, in which primary digital documents 
are reused. The documentation of this process can be used to inform digital library initiatives 
which aim to increase the use of their collections by making digital content available on 
Github. The outcome of the project can be taken as a starting point for further research in 
which the repository can serve as a basis for cross-platform analysis through which Github’s 
ability to incentivise user engagement with digital library collections can be examined. 
Further user studies may be conducted in order to test user interaction with the repository and 
its post-publishing life through forking and the spread of the content through a network.  
 
Through the analysis, this study contextualises aspects of Github to the concepts of digital 
repository and digital library. It provides context through which librarians can gain a deeper 
understanding of the platform, its utility and possible application. By demonstrating the 
relevance of Github to the practice of digital librarianship, the study highlights the 
importance of version control for digital documents and the opportunities that it offers for 
increasing discovery, access and usage of digital library collections. It also points to the 
limiting assumptions within digital library definitions. Further analysis can be performed to 
include different definitions, frameworks and methods.  
 
Overall, the study contributes to the limited literature and practical examples of the use of 
Github in LIS.  It aims to bring awareness about version control tools, encourage researchers 
and practitioners to imagine new possibilities and inspire librarians and software developers 
to work together on building technologies for creating and managing large scale, fluid digital 
document collections that can be shared and actively used. 
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9. Summary 
This study addresses a gap identified primarily in the LIS practice of the use of version 
control systems for organising and managing digital collections. As many current versioning 
practices used in digital libraries fail to harness the fluidity of the digital medium and provide 
a balance between the use and preservation digital library collections, the study appropriates 
Github, a versioning web platform used in software development, to a library context. 
 
Through the use of applied research design and qualitative methods, the study’s main 
research question, which reads “To what extent can Github be used as a repository that 
fulfills the requirements set up for a digital library?”, is examined. This is operationalised 
through a project implementation and consecutive analysis. The implementation serves as a 
proof-of-concept and demonstrates one way in which a printed artist’s book is successfully 
augmented and hosted in the Github envitornment. The outcome of the implementation is the 
modular open-source digital edition of Katarina Kelsey’s artist's book Antigone Notes in the 
form of a Github repository consisting of Markdown and TEI formatted text and images, and 
supplemental audio (https://github.com/KatarinaKelsey/Antigone_Notes). Using the 
implementation and its outcome as a starting point the consecutive analysis is conducted with 
regards to the two supporting research questions developed in the study.  
 
The first supporting research question (RQ1) relates to impact of the project implementation 
and reads as follows: “What are the implications of the project implementation for the source 
document and the work?”. The analysis elaborated on what the source document and the 
work have lost and gained as a result of the project implementation. It revealed that due to the 
project’s original intentions, the methods and the decisions made during the implementation 
have significantly reduced the source document’s complexity. However, by enhancing a 
single aspect, the textual presentation, and disregarding the rest, the resultant digital edition 
has facilitated new readings and interactions not possible with the printed source document. 
 
The second supporting research question (RQ2) is concerned with analysing Github against 
the constructs of digital repository and digital library, and it reads as follows: “How does 
Github compare to formal digital repository and digital library definitions?”. First, a thematic 
analysis is performed using the working definition of a digital repository adopted in this 
study, along with Heery and Anderson’s (2005) characteristics of digital repositories. For the 
purposes of the implementation presented here, the analysis indicated that Github displays all 
of these characteristics and complies to the generic definition of a digital repository. 
However, this is contingent on the source document’s contents, formatting and purpose.  
 
A second thematic analysis is carried out to asses Github as a digital library using the 
IFLA/UNESCO Manifesto for Digital libraries (2014) as a framework for analysis. By 
pinpointing the implementation and mapping aspects of Github to the framework, the 
analysis showed that Github differs from the criteria in areas such as collection development 
and mission, complies in areas such as use of technology, access and community, and 
provides alternative solutions, beyond those defined in the framework, in areas such as 
services and functionality, archiving and preservation.  All this leads to the conclusion that 
Github can be considered a digital library only to some extent.  
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Ultimately the analyses outlined areas of similarity, as well as areas where Github differ from 
the constructs. This has helped to establish an understanding of Github and its functionality 
relative to core LIS concepts and provides a preliminary answer to the main research question 
of the study, according to which Github can be used as a digital repository, which partially 
fulfilling the requirements set up for a digital library and at the same time offers alternatives 
to formally defined digital library frameworks.   
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Figure 1: Cover of Antigone Notes 

 
 

 
Figure 2: Information sheet accompanying Antigone Notes 
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Copyright agreement 
 
between Katarina Kelsey, referred to as the author, 
and Miglena Minkova, referred to as the researcher. 
 
Katarina Kelsey, the author and copyright holder of the unpublished work Antigone Notes, 
referred to as the artist's book, gives permission to Miglena Minkova, the researcher, to 
perform the following: 
 

● Digitize parts of the artist's book as necessary 
● Reuse, modify and format the digital assets of the artist's book provided by the artist 
● Use and add metadata to the text and image transcriptions provided by the artist 

 
These permissions are granted free of charge and for non commercial use, for the sole 
purpose of creating a digital edition of the artist's book in the form of a Github repository, 
published under the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 
International license. Katarina Kelsey, the author, retains full copyright over the artist's book, 
digital edition and Github repository. 
 
These permissions are given to the researcher in relation to the requirements of the master's 
thesis course in Digital Libraries and Information Services at the University of Boras, 
Sweden. 
 
Further, the author grants the researcher the permission to use images of the artist's book, 
parts of the digital edition and the Github repository in their master thesis in the full 
awareness that a copy of the thesis will be displayed in the University of Boras publication 
database DiVA. 
 
Katarina Kelsey 
Signature: KLKelsey 
Date: 09/08/2016 
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Figure 3: Abstract text structure of Antigone Notes : TEI encoding 
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Figure 4: Screenshot of the repository’s local file structure 

 
 
 

 
Figure 5: Image Markup: Individual image encoding using UVic Image Markup Tool: 

example 03-10-img. Sample set of “Web view” files exported from IMT (See 
https://github.com/KatarinaKelsey/Antigone_Notes/blob/master/images/images_TEI_Markup
/01-03-img/01-03-img.xml for TEI encoding) 
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Creating Github repository using the command line 
 
$ git clone https://github.com/KatarinaKelsey/Antigone_Notes 
Cloning into 'Antigone_Notes'... 

warning: You appear to have cloned an empty repository. 

Checking connectivity... done. 

$ ls 
Antigone_Notes/    Antigone_Notes_MM/ 

 

$ cp -R Antigone_Notes_MM/* Antigone_Notes/ 
$ ls Antigone_Notes/ 
Antigone_Notes_TEI_Encoding.xml  audio/ 

README.md                        images/ 

 

$ git add . 
 

$ git commit -m 'Initializing repository with draft contents' 
[master (root-commit) 6e01c65] Initializing repository with 

draft contents 

 24 files changed, 991 insertions(+) 

 create mode 100644 Antigone_Notes_TEI_Encoding.xml 

 create mode 100644 README.md 

 create mode 100644 audio/contents.mp3 

 create mode 100644 audio/introduction.mp3 

 create mode 100644 images/01-03-img.png 

 create mode 100644 images/01-04-img.png 

 create mode 100644 images/01-05-img.png 

 create mode 100644 images/01-06-img.png 

 create mode 100644 images/01-07-img.png 

 create mode 100644 images/01-08-img.png 

 create mode 100644 images/01-09-img.png 

 create mode 100644 images/01-10-img.png 

 create mode 100644 images/01-11-img.png 

 create mode 100644 images/02-03-img.png 

 create mode 100644 images/02-08-img.png 

 create mode 100644 images/02-11-img.png 

 create mode 100644 images/03-03-img.png 

 create mode 100644 images/03-10-img.png 

 create mode 100644 images/04-05-img.png 

 create mode 100644 images/04-09-img.png 

 create mode 100644 images/04-10-img.png 

 create mode 100644 images/image descriptions.odt 

 create mode 100644 images/image descriptions.pdf 

 create mode 100644 images/test-from-single-pages.png 

 

$ git push origin master 
Counting objects: 28, done. 
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Delta compression using up to 8 threads. 

Compressing objects: 100% (28/28), done. 

Writing objects: 100% (28/28), 9.46 MiB | 274.00 KiB/s, done. 

Total 28 (delta 3), reused 0 (delta 0) 

remote: Resolving deltas: 100% (3/3), done. 

To https://github.com/KatarinaKelsey/Antigone_Notes 

 * [new branch]      master -> master 
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Figure 6: Screenshot of the Github repository Antigone_Notes 

(https://github.com/KatarinaKelsey/Antigone_Notes) 
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Figure 7: Screenshot of the first release of the Github repository Antigone_Notes 

 
 

 

 

68 


