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Abstract

The accessibility of images-based resources is important for the practice of research, teaching
and knowledge transfer in the Social Sciences and the Humanities. In the past twenty-five years, Cultural
Heritage Institutions (CHIs) have been digitizing and providing millions of digital surrogates of their
artefacts, paintings, books, maps, manuscripts and other objects in digital repositories and web

platforms.

However, most of those digital resources are still locked up in silos which means they lack
interoperability and reusability. To address this issue, the International Image Interoperability
Framework (111F) was created in 2011 by technologists from Stanford University, The British Library
and The Bodleian Library, The National Library of Norway and The National Library of France (BnF).

This study will address the challenges and advantages of the IIIF’s implementation in digital
repositories of CHIs and how the IIIF can enhance research, teaching and knowledge transfer in the
social sciences and humanities. This study will also look at the I1IF implementation scenario in Europe

and in Portugal through qualitative analysis of professionals’ responses to a questionnaire.

Keywords: International Image Interoperability Framework, Interoperability, Digital

Humanities, Interactive Interfaces, Cultural Heritage Institutions.



Resumo

A acessibilidade de recursos baseados em imagens é importante para a pratica da investigacao,
ensino e transferéncia de conhecimentos nas Ciéncias Sociais € Humanas. Nos ultimos vinte e cinco
anos, as Institui¢cbes de Patrimonio Cultural (CHIs) tém vindo a digitalizar e a fornecer milhdes de
substitutos digitais dos seus artefactos, pinturas, livros, mapas, manuscritos e outros objetos em

repositorios digitais e plataformas web.

No entanto, a maioria desses recursos digitais ainda se encontram encerrados em silos, o que
significa que lhes falta interoperabilidade e reutilizagdo. Para abordar esta questdo, o International Image
Interoperability Framework (111F) foi criado em 2011 por tecnélogos da Universidade de Stanford, The
British Library e The Bodleian Library, The National Library of Norway e The National Library of
France (BnF).

Este estudo abordaré os desafios e vantagens da implementacdo do I11F em repositérios digitais
de instituicBes culturais e universidades e como o IlIF pode melhorar a investigacdo, o ensino e a
transferéncia de conhecimento nas ciéncias sociais e humanas. Este estudo analisara também o cenério
de implementacdo da Il1F em Portugal através da analise qualitativa das respostas dos profissionais a

um questionario.

Palavras-chave: Quadro Internacional de Interoperabilidade da Imagem, Interoperabilidade,

Humanidades Digitais, Interfaces interativas, InstituicGes do Patriménio Cultural.



List of Acronyms and Abbreviations

API(s)
ARKs
BnF
CHI(s)
COAR
CORS
DAMS
DCL
EDM
GLAMS
H1F

IMS
JSON-LD
KMSKA
MEI
NGA
NLW
OAI-PMH

OCR

Application Programming Interface(s)

Archival Resource Keys

The National Library of France

Cultural Heritage Institutions

Confederation of Open Access Repositories
Cross-origin Resource Sharing

Digital Asset Management systems

Digital Cicognara Library

Europeana Data Model

Galleries, Libraries, Archives and Museums
International Interoperability Image Framework
Image Management Systems

JSON-Linked Data

Royal Museums of Fine Arts Antwerp

Music Encoding Initiative

The National Gallery of Art

National Library of Wales

Open Archives Initiative Protocol for Metadata Harvesting

Optical character recognition



OPAC

PIDs

PoC

RDF

TNC

ucb

URI

uv

V&A

VRRs

YCBA

Online Public Access Catalog
Persistent Identifiers

Proof of Concept

Resource Description Framework
Towards a National Collection
University College Dublin
Uniform Resource Identifier
Universal Viewer

Victoria & Albert Museum
Virtual Reading Rooms

Yale Center for British Art



Table of Contents
1. Introduction

2. Methodology & Methods
2.1 Review of the literature and documentary search
2.2 Interviews and study samples
2.2.1 Ethics and limitations
2.2.2 Thematic analysis
3. Literature Review
3.1 The IIIF’s technical and tools development
3.1.1 The IlIF ecosystem
3.1.1L.1 llIF APIs
3.1.1.1.1 Image API
3.1.1.1.2 Presentation API
3.1.1.1.3 llIF Manifest
3.1.1.1.4 Other APIs
3.1.1.1.5 llIF API challenges
3.1.2 Image Viewers
3.1.3 The IlIF and Displaying Research and Educational Tools
3.1.4 Other Tools compliant to the I11F
3.1.5 IIF and Persistent Identifiers (PIDs).
3.1.6. lIIF APIs Implementation Workflow
3.1.6.1 Creating and publishing an I1IF Manifest
3.2 Perspectives and adoption of I1IF
3.3 The IlIF in Portuguese CHIs and universities

3.4 Trends in Library infrastructures and services development

10

11

16

16

18

18

19

21

23

27

32

33

34

36

38

41

42

42

50

57

72

73



3.5 Literature review — summary
4. Results of the interviews
5. Discussion
6. Conclusions
7. Bibliography
8. Appendix
8.1 Appendix I: I1IF adoption summary tables
8.2 Appendix II: Interview Questions Guide
8.3 Appendix IlI: Interviews
8.3.1 Interview 1
8.3.2 Interview 2
8.3.3 Interview 3
8.3.4 Interview 4

8.3.5 Interview 5

78

82

89

94

100

113

113

116

118

118

122

129

133

137



1. Introduction

Cultural heritage institutions (CHIs) like galleries, libraries, archives and
museums (also known as GLAMS) have traditionally provided ready access to their
resources and services (Candela et al, 2020, p.1). Although “GLAM organisations
provide access to digital collections in several ways, they are built upon traditional
systems that are not suitable for new environments based on computational usage”

(Candela et al, 2020, p.2).

The goals for digitization and the representation on the web of GLAM resources
are: (1) generally to increase remote access of the institution’s resources (Terras, 2008,
p.103; Prescott and Hughes, 2018, p.3), (2) to facilitate detailed analysis and research of
objects, documents and artefacts (Terras, 2008b, p.244; Terras, 2015; Raemy, 2020, p.1),
(3) to attract new audiences (Raemy, 2020, p.1), (4) to promote (Babcock & Di Cresce,
2019, p.181) and to preserve (Emanuel, 2017, p.2; Babcock & Di Cresce, 2019, p.181)

the collections through their digital surrogates.

The World Wide Web led GLAM institutions to increase their digitization efforts
and has transformed users’ expectations and demands for easy and rapid access to
information resources (Terras, 2008a, pp 113-114). However, the way in which this has
been accomplished has been intrinsically tied to the technologies and resources available

at one time or another, which tend to become obsolete (Crane, 2017).

In addition, significant challenges come associated with digitization efforts, such
as the capture, discoverability, copyrights, curation and management of digital images,
and accessibility policies (Ying & Shulman, 2015). Although for the last 25 years the
phenomenon of mass digitization and reproduction “of hundreds of millions of cultural
and historical artefacts as high-quality images” has been a reality, their delivery has been
too complex whereas their accessibility has been too slow and too disjointed (Snydman,
Sanderson, & Cramer, 2015). The origin of these problems is rooted in the institutions’

virtual silos and duplication of images (Snydman, Sanderson, & Cramer, 2015).

Typically, different CHI digital repositories use different digital asset
management systems, frameworks and servers to handle the storage, management, and

delivery of digital material (Emanuel et al, 2016, p.2; Emanuel, 2017, p.14), which make
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it difficult for content to be shared across institutions (Emanuel et al, 2016, p.2). Despite
these differences, these institutions all share similar challenges of managing and
publishing large sizes of image information (Politou et al, 2004, p.293) and the siloed
environment of their repository platforms imposes limitations for image-based research
(Babcock & Di Cresce, 2019, p.181).

Moreover, these systems are usually not free of charge and “the lack of technical
skills especially [...] makes basic data manipulation and conversion hard to achieve”
(Dragoni et al., 2017, p.15:1). From the researchers’ perspective, resources from such
institutions must also be searched for in different digital repository platforms one at time,
which is time consuming (Babcock & Di Cresce, 2019, p.181 and 182).

Historically, academic libraries have been seen as buildings which house
collections and as organizations “vertically integrated around the management of those
collections” (Dempsey, 2012, p.204). For Lorcan Dempsey, however, “changes in
research and learning behaviours and expectations are more important for the academic

library than any library technology changes per se.” (Dempsey, 2012, p.203).

Providing a way in which information resources can be usable, interpreted and
researched is becoming essential to institutions. As Melissa Terras put it: “providing large
digitized collections of raw material, and some fairly simple access tools, is not enough
to allow users to get the most out of digitized collections” (Terras, 2008, p. 124). Users

of Digital Images collections are, in addition, looking for:

[...] fast retrieval, image and text versions (to conduct full text searches of
documents), completeness and legibility of images without scrolling down the page,
multiple sizes of images to support differing research needs, consistency across image
databases, tools (such as zoom and pan) to deal with large images, simple user interfaces,
hypertextual links between structural and intellectual content and the ability to
manipulate digital images (such as zoom, being able to examine images side by side, save
searches, results and annotations). Users also need [...] cross-database searching and,
more importantly, a standardized interface and query language across different systems
[...] collections (Terras, 2008, p. 123-124).



The change in research and learning behaviours identified by Dempsey can be
related to the change to how information and information systems are perceived by
domain researchers (Engerer, 2021, p.44). According to Engerer, the shift to digital
humanities led to the transformation of the domain researcher’s relationship to
information as researchers have moved from information gap motivation behavior to an
exploratory and experimental approach to the information system which is coined

exploratory minds (Engerer, 2021, p.47).

In the same manner, this shift is also related to another dimension of the digital
humanities, which is the acknowledgement of digital structure by the users (Engerer,
2021, p.47). In other words, this means that users are interested in the digital item per se
and not in making obvious assumptions as to its original physical object (Engerer, 2021,
p.47). This shift brought domain researchers closer to the information sciences in terms
of both methodology and epistemology (Engerer, 2021, p.49). Engerer noted the
similarity between information science and digital humanities by enumerating the
common concepts of user-researcher, information system and digital object and the
relationships between them (Engerer, 2021, p.45):

User-researcher

The “Digital humanities furn” focus or\information practices;

A: Open, explorative sharing digital research
designs for mforr_n_auon objects} data science
systems: serendipity,

navigation ...

______________________________ cknowledgement

B: New metadata of\digital structtre

structures, document
languages, ontologies ...

Digital
research
B objects

Digital information
system

Figure 1 - The tasks of information science given the shift to digital humanities (Engerer, 2021, p.48)

Likewise, information science has been impacted by this concept of exploring
minds, a concept related to a shift from searchability to exploratory paradigms of
information, which has, indirectly, led to the radical reorientation of information systems
(Engerer, 2021, p.52). Faced with these changes, the challenge for Information Science

is to adapt to new users’ attitudes towards the study of digital object structure, their
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research focus on digital objects per se and need for information system navigation

designs that support this exploratory mind (Enreger, 2021, p.49).

The International Image Interoperability Framework (I11F, pronounced “Triple-
Eye-Eff”) was conceived in 2011 by technologists from Stanford University, The British
Library, The Bodleian Library, The National Library of Norway and The National Library
of France (BnF). Its aim is the implementing of a simpler solution for exchanging
structural data from digitized resources and new image manipulation mechanisms from
CHIs (Snydman, Sanderson & Cramer, 2015; Ying & Shulman, 2015) through images

visualization software like Mirador and Universal Viewer (UV).

The fact that individual institutions were “making individual technology decisions
about data stores and presentation applications” as their digital collections were growing
was frustrating for the library technologists who ended up developing the I11F to tackle
this problem (Ying & Shulman, 2015). For the first time, an innovative solution has been
implemented that “provides for images and uniform methods of presentation and coding”
of digitized and digital-born images between different institutions and repositories,
eliminating the creation of single infrastructures for each institution (Long, 2018, p.572)
and “transcending the silos created by digital asset management systems and institutional

websites” (Card et al, 2019, p.161).

More specifically, the I1IF stands out for distributing images through HTTP or
HTTPs servers and displaying heterogeneous resources in a consistent manner and
oriented towards a good end-user experience. In fact, the IIIF APIs enable images and
other associated data to be delivered “consistently across platforms—from one repository,
web viewer, or image tool to another—without imposing specific platforms or tools on a

library or individual making use of the images” (Babcock & Di Cresce, 2019, p.182).

Overall, the three main goals of the Il1F are: (1) to give scholars an unprecedented
level of uniform and rich access to image-based resources hosted around the world; (2)
to define a set of common application programming interfaces (APIs) that support
interoperability between image repositories and (3) to develop, cultivate and document
shared technologies, such as image servers and web clients that provide a world-class user

experience in viewing, comparing, manipulating and annotating images (Cramer, 2015).



In addition, the IlIF is considered to be a sustainable standard as “most of the
technologies used for I11F and the standards on which I11F is based are available in open
source” (ARMA Consortium, 2022, p. 5 and 6) and they are maintained and continue to
be developed by a community (ARMA Consortium, 2022, p. 5 and 6).

Despite the development of the IIIF and increasing knowledge of how digital
resources are used, digital images are still viewed rather to support remote access
(Prescott and Hughes, 2018, p.3). In fact, the main reason for digitization cited by CHIs
Is to increase access (Terras, 2008, p.101). Providing images on the web is a very complex
process and IIIF implementation is seen as a means of addressing these challenges.
Nonetheless, the challenges involved in its implementation and wider knowledge of the
IIIF’s potential advantages (beyond the need to increase access) are still to be addressed
in the literature. It is widely acknowledged that digital images of artefacts and documents
are essential to research and knowledge transfer in the social sciences and humanities.
Moreover, the development of tools that lead to new research methods and new ways of
exhibiting cultural heritage resources on the internet can contribute to the preservation of
a common heritage. Yet the IIIF’s technology has been little studied at a postgraduate
level: there is only one master’s thesis (Raemy, 2019) and one postgraduate diploma
thesis (Porena, 2019).

As of 2022, the 1I1F Consortium is made up of 63 members, including not only
libraries, but also museums, archives and software companies, across the world (I11F, n.
d.). In addition, the wider IHIIF community consists of more than 130 cultural heritage
institutions, universities, open-source software companies and project initiatives (most
situated in the northern hemisphere) “committed to sharing and displaying image
resources across repositories and the web” (IIIF, 2020a). Besides, the I1IF has extended
its scope to audio-visual, 3D and STEM resources and has cultivated new types of
audiences and users (Babcock & Di Cresce, 2019, p.191 and 192).

There is now an opportunity to analyse the implementation (and potential) of the
IIIF in Portugal as its implementation starts to unfold. In other countries IIF
implementation has followed a path that has been studied in other postgraduate work. One

of the goals of this study is to elaborate upon how IlIF implementation has to date



progressed with further case studies. It therefore follows the following scheme: (1)
elaborate an updated state-of-the-art of the development and implementation of the 111F
and its tools, (2) elaborate a qualitative analysis of 11IF implementation best practices, (3)
enumerate the advantages and challenges of the IIIF’s implementation for CHIs, (4)

research the reach of the I1IF in Portuguese institutions.

Having its focus on cultural heritage information resources,® this study will
consider institutions that hold, store, provide, preserve and/or disseminate the mentioned
resources while making them accessible and usable for research, teaching/studying or
leisure on the internet. The study sample will include GLAMs institutions (Galleries,
Libraries, Archives and Museums), university libraries and research institutions or
academic projects that may or may not own cultural heritage resources but make use of
cultural heritage information resources and display them online. Although it is
acknowledged here that these institutions have different digitization and accessibility
strategies and that their collections vary in size and nature, each has a common goal of
providing digital cultural heritage resources online for public access, thus making their
issues and needs regarding this area very similar. This study adopts the definition of
accessibility made by Peacock whereby accessible means usable and valuable as
knowledge (Terras, 2008, p.124). Also, only the delivery and accessibility of digital

images will be considered.

This study aims to contribute to the development of Information Science as it
proposes to research new ways of managing content, disseminating information on the
web and consequently the migration of information systems based on a new paradigm of
user and e-research? infrastructures that enable new research methodologies to be
developed.

! According to Lor and Britz Cultural Heritage Information resources or digital cultural heritage
are tangible or intangible material that has been digitised (Chowdbury & Ruthven, 2015, p.1).

2 The term e-research means enhanced research and its infrastructure provides distributed access

to instruments, computational resources, and digital libraries of data (Borgman, 2000, pp.655 and 798).



Thus, the present research aims to understand the implementation of the IlIF in
the broader context of the need for a technological transformation of how CHI digital
repositories are managed, while improving accessibility to and providing new tools for
making cultural heritage digital resources available for reuse in research, teaching, and
for knowledge transfer. In order to do that, the following questions is asked What are the
advantages and the challenges of I11IF implementation by CHIs for the accessibility and

reuse of cultural heritage resources on the web?
To address these questions, this study is divided into the following chapters:

In chapter 2, the methodology for this study is described. The methodology will
be based on a combination of studying best practices through a literature review, reports
and recorded presentations in conferences and I1IF community calls and interviews with
professionals working with the I1IF in CHIs and university libraries and research units.
This approach will involve collecting information about institutions’ digitalization
practices for delivery on the internet, the reasons behind the implementation of the I1IF,
its benefits and challenges, and the transformation/migration of their information systems
approach that occurred as a result.

In chapter 3, in order to further understand IlIF implementation, the literature
review discusses different aspects of IIIF implementation, which include the
technicalities of working with the 111F and what it is capable of. This chapter highlights
the challenges and requirements of the I11F through the lens of the institutions that already
made I1IF implementation while pointing out its benefits and advantages. In addition, the

I1IF in the Portuguese context is summarised.

In addition, in chapter 3, trends in library infrastructures and services are discussed
such as migration from a monolithic architectural model to a microservices architectural
model and the adoption of an inside-out library approach that supports research outputs,
a phenomenon that is unfolding between institutions. The aim of this section is to
understand how the IIIF is aligned with these initiatives and can be beneficial in
supporting these transformations. In addition, to further understand the challenges, and
as a practical demonstration, a part of this chapter will be dedicated to the creation and

publication of an IlIF-compliant image as an example of how a small project might



benefit. Another part of this chapter presents a general view of the 11IF workflow, and the
challenges associated with its integration in the already existing workflows at the

institutions

In chapter 4, the data of the interviews is presented. The information was
thematically analysed (see below), while in chapter 5, the interview results are compared

with the results of the literature review.

In sum, the contributions of the present study aim to be: (1) an updated state-of-
the-art document on the I1IF, (2) a reference work for institutions and researchers that
plan to implement the IIIF and (3) a comprehensive analysis of the digitization and
accessibility of cultural heritage resources on the web for research, teaching and

knowledge transfer in the social sciences and humanities.
2. Methodology & Methods

The aim of the present study is to understand the reasons for I1IF implementation
by cultural heritage institutions who provide digital images on the web, its challenges,
and outcomes. It therefore seeks to elucidate not only the development and spread of the
I1IF, but to comprehend the motivations that lead institutions to adopt it, the setbacks they

encountered and their satisfaction (or lack of satisfaction) with the achieved results.

The problems faced by CHIs or other institutions that provide such resources, like
university libraries and research units, relate to digital image management since they need
to elaborate capture, curation, copyright validation, accessibility and discoverability
policies or practices, which is challenging. Those institutions that are providing digital
cultural heritage resources also deal with their internal or external silos, which pose
challenges for the accessibility of those resources. Moreover, among institutions there are
no common standard for digital image delivery and accessibility, which is also an obstacle

for sharing content among peer institutions.

In addition, some institutions face funding challenges, infrastructure problems,
and a lack of dedicated resources to implement some of the more sophisticated solutions

available. These include front-end functionalities that are demanded by the new



information-seeking behaviors in research and learning of users from Humanities and

Social Sciences institutions.

With these problems in perspective, the present study aims to research how IlIF
implementation can help these types of institutions to minimize obstacles towards the

accessibility of their digital resources on the internet and their consequent re-use by users.

To address the research question, an interpretive qualitative methodology
approach was chosen. Qualitative research is defined by G. E. Gorman and Peter Clayton

as a:

[...] process of enquiry that draws data from the context in which events occur, in
attempt to describe these occurrences, as a means of determining the process in which
events are embedded and the perspectives of those participating in the events, using
induction to drive possible explanations based on observed phenomena (Gorman &
Clayton, 1997, p.23).

In other words, qualitative research collects verbal data from the context where a
certain phenomenon occurs and it attempts to describe and understand the process in
which that phenomenon came about while seeking to understand the perspectives and
feelings of those participating directly in the described events or activities (Gorman &
Clayton, 1997, pp.24-26). The collected data is then used as the basis for a ‘ground-
theory’ that attempts to explain the observed phenomenon (Gorman & Clayton, 1997,
p.27).

Overall, the purpose of a qualitative approach is the contextualization, description
and understanding of an event and its participants’ points of view of that same event “by
collecting, observing and studying as widely as possible” (Gorman & Clayton, 1997, p.24
& 26). The goal 1s “to help understand emerging concerns or to offer specific analysis of

those concerns” (Gorman & Clayton, 1997, p.26).

Therefore, this study adopts an explanatory approach which consists of attempting
to explain an emerging phenomenon - the adoption of the I1F by institutions or individual
researchers - through the gathering of data by the following methods: (1) attending



conferences® and watching video recordings of 11IF working groups; (2) reviewing the
literature on the topic; (3) following practical tutorials/workshops and asking I11F experts
questions and (4) conducting in-depth e-mail interviews with information professionals,

IT specialists from CHIs or university libraries and domain researchers.
2.1 Review of the literature and documentary search

The literature review was conducted to achieve the following goals: (1) to
understand what the I1IF is in terms of technology and development; (2) understand the
main perspectives from adopters and experts, (3) understand the application of the I1F in
the context of library information systems, (4) identify the reasons for, challenges and
benefits behind IIIF implementation, (5) identify potential interviewees and (6) to

formulate interview questions.

In analyzing the information available from the literature and from documents
such recorded videos from IIIF community calls and conferences, blogs and online
forums, the goal was to identify the needs of institutions and researchers and what led
them to I1IF adoption. Also, challenges and benefits from this adoption were identified.

The literature was at first searched using the B-on and Academic Google search
engines using the keywords “International Image Interoperability Framework™ and
“International Image Interoperability Framework” AND “IIIF”. The date frame was
limited from 2015 to the present. The results obtained were filtered to include those
referring to cultural heritage institutions by reading titles and abstracts. Articles mainly
referring to 3D and audio & video* were not considered as this study focuses mainly on
the dissemination of digital images. Academia.edu and ResearchGate were also accessed
in order to ask authors for copies of their work otherwise not available to me, which some
of them Kkindly agreed to. Also, Google searches were done using the keyword
“International Image Interoperability Framework™ AND “IIIF”. Google was used to find

institutional websites or blogs posts. Other sources were the IlIF discuss list, 11IF

3 In June 2022, | received a travel and accommodation scholarship to attend the IlIF annual
conference at the MIT and Harvard University (Boston, MA; USA).

4 The I1IF also supports Audio & Video and 3D contents which will not be covered in this study.
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community calls or other conferences, slack forums, YouTube and LinkedIn where | was

able to ask questions to professionals working with the I11F.
2.2 Interviews and study samples

Considering the novelty of IlIF adoption and its on-going development and
growth among institutions and individual researchers at the time of writing, this study has
had difficulties in collecting the most up-to-date information. This difficulty may be due
to the lack of academic studies on the matter and a reduced experience of the I1IF itself
among national institutions, individual researchers, and the general public. On the other
hand, the same circumstances can be seen as a considerable opportunity to understand the
development of this phenomenon at an early stage and document the perspectives, and
expectations of early active participants (information science professionals, IT specialists

and researchers) on Il1F implementation.

To better understand institutions’ views on the IlIIF and implementation
approaches by institutional providers and individual researchers, a qualitative method was

adopted in the form of semi-structured e-mail interviews.

A semi-structured interview is an open-ended-answer interview in which the
interviewer has a clear set of themes and questions to be asked but is willing to be flexible,
allowing interviewees to elaborate on their answers and prefer topics as much as they like
(Denscombe, 2017, p. 203).

The e-mail interview method was chosen against face-to-face or video call
interviews because of the limited time available for conducting calls from the researcher

side and because the research was conducted partly during the Covid-19 pandemic.

The study sample was chosen by selecting a purposive sample. A purposive
sample is a sample in which different kinds of representatives from different groups
(Gorman & Clayton, 1997, p.127) are selected as interviewees, which for this study were
IT technicians, information and library professionals, and domain researchers dealing
with the IlIF. The IIIF can be implemented by large or small institutions, while
information professionals or individual domain researchers in Information Science and
Information Systems disciplines have different levels of knowledge and skill in its
implementation. Hence, in this type of interview, the participants do not necessarily need
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to have a high degree of awareness of the subject or be familiarized with certain issues
(Kallio et al, 2016, p.2959). In this sense, the interview can focus on the matters more
important to them (Kallio et al, 2016, p.2959).

The development of this method was made following the Framework for the
development of a qualitative semi-structured interview guide (Kallio et al, 2016). The
steps of this framework are: (1) Identify if the research question is suitable to this method;
(2) Gain in-depth knowledge of the study topic through a literature review and gain more
empirical knowledge by attending workshops or conferences in order to then write
interview questions; (3) Formulate the preliminary semi-structured interview guide
segmented into different themes; (4) Test the interview guide with internal evaluation and

(5) Present the complete semi-structured interview guide.

The interview guide was built into seven different topics: (1) Personal Information
of the interviewee, (2) Institution information, (3) I1IF implementation background, (4)
Reasons behind I1F implementation, (5) I1IF adoptions challenges, (6) I11F benefits and
(7) Feedback & Improvement:

Table 1 - Interview Guide

Question themes Questions
fffr(fﬁﬂiion Q1: Interviewee’s job title
Ets;(t)lrtmm;?ign Q2: Institution type
Q3: Country
Q4: Users characteristics
Q5: Digital services offered
IIIF . i
. ) Q6: In what context was the I1IF implemented?
implementation
background Q6.1: When and how did the idea of adopting I11F come about in
your institution?
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Q6.2: how did your digitization and digital services plans develop

before you adopted the 111F?
Q7: In which stage is your implementation?
Q8: What is the amount and type of material available in I11F?

Q9: What are the IIIF functionalities/services that are

implemented?
Q10: The implementation of I1IF is for external or internal use?

Q11: What are the departments or partners involved in the

implementation?

Q12: Before the implementation, did a testbed take place?

Reasons behind

IITF adoption

Q13: What were the issues or needs that led to the IlIF

implementation?

Q14: What were the goals and expectations related to the

implementation of the I111F?

Q15: How is the I11F complaint with your institution’s digitization

and online accessibility strategy?

IIF adoption | 516 \What were the expected risks in the context of the
challenges
implementation?
Q17: What were the main challenges of the implementation?
Q18: What were the identified risks from the implementation?
IITF Benefits Q19: What are the main internal and external benefits of 111F?
Q20: What kind of feedback staff and users report about the I11F?
Q21: Did the institution conduct surveys or interviews to measure
the satisfaction of staff and users?
Feedback and | 555: What goals or expectations were met?
improvement
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Q23: What kind of feedback staff and users report about the I11F?

Q24: In which way IlIF can be improved?

Through the literature review, Portuguese projects and institutions that mentioned
the 111F as a potential tool were first identified. After realizing that the study sample would
be insufficient, it was decided to expand the sample to include projects in other countries,
mostly European. Although, a national perspective is lost, including other European
countries has the advantage of setting this study in a border perspective not only of
European implementation but also of placing Portuguese national institutions onto the

I1IF global map.

Institutions or representatives of the institutions were contacted via e-mail to
establish a first contact and were invited to participate in the study. In total 11 institutions
from Portugal (5), Spain (1), Italy (1), UK (1), Poland (1), Brazil (1) and Germany (1)
were approached.

The following table lists the institutions/representants that agreed to take part in
the study and indicates the group categories they belong to. The interview guide that were

sent to them via e-mail (Appendix I)
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Table 2 - Interview respondents and their categorizations

Institution category

Country

Type/Type/Number of resources

IH1F APlIs.

Interviewee(s) role(s)

Respondent 1 National library Not disclosed® | 1,8-1,9 million I11F manifests of publications Presentation Not disclosed
and Image

Respondent 2 University library UK 300,000 own IHIF images + 30,000 not owned | Presentation Not disclosed
images in the main LUNA repository. Plus, 500 | and Image
in the Cantaloupe server for other websites.

Respondent 3 University library Portugal Books, manuscripts, letters, maps, photography, | Presentation Not disclosed
publications, among others. and Image

Respondent 4 University research unit | Germany 100 digital surrogates of XIX manuscripts in | Image Not disclosed
TIFF.

Respondent 5 University research unit | Portugal 300,000 images in JPEG Image Not disclosed

®> To maintain anonymity of the national library, its country will not be disclosed.
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2.2.1 Ethics and limitations

The interview data and interviewees are anonymized. The intention of this study is not
to compare institutions but to give a general overview of I1IF implementation by the different
types of organization. Also, some parts of the interviews were anonymized so as to preserve

the anonymity of both interviewee and institution.

In addition, the interviews were conducted both in English and Portuguese. Only
selected passages of the Portuguese interviews are translated into English for the purpose of
presenting the findings. The data from the interviews in Portuguese is not fully translated
because of the potential risks of losing or changing the initial meaning (Mckenna, 2022 p.2) of

the answers.

2.2.2 Thematic analysis

The method chosen for analysing the interview data was thematic analysis (TA), which

“is a method for identifying, analysing and reporting patterns (themes) within data” (Braun and

Clarke, 2006, p.79).

This method was chosen for its flexibility as it is autonomous of a theory (Braun and
Clarke, 2006, p.79). Furthermore, as TA “does not require the detailed theoretical and
technological knowledge of approaches, such as grounded theory and DA [discourse analysis],
it can offer a more accessible form of analysis, particularly for those early in a qualitative
research career” (Braun and Clarke, 2006, p.80).

Moreover, for Braun and Clarke, the researcher cannot just passively give voice for
their data nor conduct their research based on “one ideal theoretical framework” (2006, p.80).
Rather, they continue, “what is important is that the theoretical framework and methods match
what the researcher wants to know, and that they acknowledge these decisions, and recognize
them as decisions” (Braun and Clarke, 2006, p.80).

Also, Braun and Clarke argue that thematic analysis should be “the first qualitative
method of analysis that researchers should learn, as it provides cores skills that will be useful
for conducting many other forms of qualitative analysis” (2006, p.78). Qualitative research
methods can vary widely but thematic analysis process can be found among different

approaches in qualitative research (Braun and Clarke, 2006, p.78).
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Braun and Clarke (2006) identified a set of decisions to be made by the researcher

before carrying out a TA approach as a qualitative research method.

First, the researcher must define what counts as a theme as themes must “capture
something important in relation to the overall research question and represents some level of
patterned response or meaning within the data set” (Braun and Clarke, 2006, p.82). For
instance, a theme does not have to be quantifiable to be regarded as a theme (Braun and Clarke,
2006, p.82).

Thus, the question of the prevalence of a theme can be considered in different ways: by
counting where the topic appears in the entire data set, whether it comes across from different
speakers or even if it comes out in each individual data item (each interview, for example)
(Braun and Clarke, 2006, p.82).

The second step is to choose the type of analysis that is going to be done: a rich thematic
analysis of the entire data set or “a more detailed and nuanced account of one particular theme,
or group of themes, within the data” (Braun and Clarke, 2006, p.83). Choosing one or another
depends on the type of research being conducted. For example, for topics under researched or
when interviewees’ views are yet not well known, an overall analysis is recommended (Braun
and Clarke, 2006, p.83), whereas for studies focused on a specific question (or questions) a

detailed analysis of certain themes can be more effective (Braun and Clarke, 2006, p.83).

The next step is defining an approach to identifying a theme. How a theme is defined
has consequences for the way the data is coded, and why it is being coded in that way (Braun
and Clarke, 2006, p.84).

Thus, according to Braun and Clarke, a theme can be defined either inductively or
deductively (2006, p.83). An inductive approach for identifying a theme is data-driven, which
means that the research question can develop from the data itself and is not based on any
previous coding framework or analytical notions held by the researcher (Braun and Clarke,
2006, p.83 and 84). In contrast, the deductive way is linked to the analytic interest of the
researcher, which means that the coding process is made with a specific research question in
mind (Braun and Clarke, 2006, p.84 and 89).

Also inthe TA, the level at which a theme is identified must be defined, either semantic
or latent. The first level identifies a theme by its explicit meaning while the latter scrutinises
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“the underlying ideas, assumptions, and conceptualizations - and ideologies - that are theorized

as shaping or informing the semantic content of the data” (Braun and Clarke, 2006, p.84).

Finally, the TA “can be conducted within both realist/essentialist or constructionist
paradigms” (Braun and Clarke, 2006, p. 85). As mentioned before, the TA is not linked to a
theoretical framework and, therefore, is more flexible and can be compatible with both
paradigms (Braun and Clarke, 2006, p.78).

For this study, a realist paradigm was used when conducting the TA as the data
collected is relatively straightforward and the research question aims to describe a

phenomenon.

In this study, the six phases of analysis proposed by Braun and Clarke (2006, p. 87)
were used. After familiarizing myself with the data (the interviews), the initial coding and
thematic framework was made manually in Microsoft Word using the method created by

Jaroslaw Kruikow (Kruikow, 2020).

For coding and data analysis, a deductive approach was used as the main research
questions served as guidelines to define the main themes in the interviews. Additionally, a
detailed analysis of the themes related to the research questions was opted for independently

of where or how many times they appear through the data set.

3. Literature Review

This review of the literature is divided into three main topics: (1) technical and tools
development (where the evolution of the IlIF in terms of its functionalities and tools is
presented), (2) Perspectives on the IlIF (where different professional opinions and views on
the I11F from 2011 to the present time are considered), (3) Trends in library infrastructure and

services and (4) A summary of the chapter.
3.1 The IlIF’s technical and tools development

Since its conception in 2011, the IHIF has been developed in terms of its functionalities
and tools. With the original aim of addressing the limitations of online web applications for
hosting digital images from CHI silos, the I1IF has been adopted as a solution for institutions
that lack more sophisticated tools for image analysis and comparison as well as capacity for

updating digital images management systems (Snydman, Sanderson e Cramer, 2015). In 2015,
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the I11F was defined by its founders as a set of common APIs for image and metadata delivery
as well a supporter of the development of image delivery and comparison software (Snydman,
Sanderson and Cramer, 2015).

That said, a community of developers as well as institutions with content repositories
started building tools employing the IlIF standards (Ying & Shulman, 2015). Early on, the
community realized the need to improve the IIIF’s technicalities and functionalities related to
authentication and authorization, search within an object, and open annotation (Ying &
Shulman, 2015).

3.1.1 The I1IF ecosystem

As mentioned before, the problem that the IIIF is trying to solve is the way each
institution delivers images on the web, each of them having their own image server and viewer.
This translates into the creation of institutional silos and conditions the way users view and

interact with their digital objects.

S S

Image App 3 Image App 4 : App X '

g ; S ——

Image Image l Image |
Server 3 Server 4 Server X |

~_¢L——_——J

Figure 2 — Individual closed ecosystems consisted in image servers and clients (Snydman, Sanderson & Cramer,

2015).

The 1IF ecosystem, however, propose a different approach to the delivery of digital

objects in which tackles users’ and institutions’ needs:
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Table 3 - Users and institutions needs regarding digital image delivery on the web.

What do users and institutions want
and/or need?

What do institutions want and/or need?

o Ability to contextualize images
from across collections and
institutions.

o Actively engage with images -
deep zoom, pan, annotate.

o Combine images from across the
world in one space-

o Be free to use the image viewer of
choice.

o Cite and share work - confidence in
stable image URLs

« Make images highly available and
open but in a standardized and
extensible way.

e« The ability to load/transfer large,
high-resolution images easily without
server overwork with a view not only
to openness and access but data
persistence and longevity.

o System flexibility.

« Publish once, reuse often.

(Reed, 2018. Source: https://training.iiif.io/iiif-5-day-workshop/day-one/iiif-

introduction.html)

Through 1HIF APIs, the incompatibility of image resources can decrease and therefore

digital objects and data become sharable and interoperable (Snydman, Sanderson & Cramer,

2015). Additionally, the I1IF Restful APIs work as layers between their data servers and

applications allowing the same data and metadata to be used on different applications with

different purposes (Snydman, Sanderson & Cramer, 2015).
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Figure 3 — Multiple servers connecting to different application through common APIs (Snydman, Sanderson &

Cramer, 2015).

In addition, the 11IF makes it easier for the providing institution to maintain control over
the representation of their content thanks to the interoperability of shared APIs. This is because
control of what is being shared with third institutions is granted to the provider institutions
(ARMA Consortium, 2022, p.5). It also makes the use of hard disks to distribute the digital
resources unnecessary for those institutions that want to contribute to specific digital projects
or platforms (ARMA Consortium, 2022, p.5).

Nevertheless, the fact that the 11IF-compliant images can be viewed in any compliant
platform can lead to the transformation of the original institution’s function of providing access
to their resources to become one more platform where their digital objects can be located
(Babcock & Di Cresce, 2019, p.189).

3.1.1.1 I1IF APIs

The IIF consists of two main APIs (Raemy, 2020, p.18). These two core IlIF APIs,
Image API and the Presentation API, are based on a single data model called Shared Canvas
(Frunzeanu, Robineau and MacDonald, 2016, p.127) that “specifies a linked data-based
approach for describing digital facsimiles of physical objects” (Sanderson & Albritton, 2013).
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Additionally, there are four other APIs in their first versions: Authentication API,
Content Search API, Change Discovery APl and Content State API (I11F, 2021a). They are all
web-based servers serialized in JSON-LD (JSON-Linked Data) (Raemy, 2020). The Content
State API is in the beta version (111F, 2021a).

Through the survey called “alternative aggregation mechanisms” conducted for his
Master’s thesis, Raemy asked 52 participants about their experience implementing the IIIF
APIs, among other questions (Reamy, 2020, p.37). The conclusion reached was that the most-
implemented API is the Image API with 21.2% while the Presentation API has a rate of 19.9%
implementation (Raemy, 2020, p.37). The HIIF presentation API only works in combination
with the Image API, since in order to implement the Il11F presentation API, institutions must
implement the Image APl (Raemy, 2020, p.37). Raemy confirms this since he found that all
the institutions that implemented the Il1F presentation API also had implemented the Image
API (Raemy, 2020, p.37).

Image API Presentation API
“get pixels” via a Just enough metadata to
simple, RESTful, drive a remote viewing

web service experience

Figure 4 - llIF core APIs: Image API and Presentation API (Source: https://training.iiif.io/iiif-5-day-workshop/day-

one/presentation-api.html )

In fact, with the Presentation API only, the images rendered by the Image APl become

connected to other types of data, adding value to it (Porena, 2019, p.19).
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Figure 5 — Representation of the Presentation APl elements (red squares) and the Image APl elements (blue

square) in the viewer (Source:https://training.iiif.io/iiif-5-day-workshop/day-one/presentation-api.html ).

3.1.1.1.1 Image API

The Image API provides access to the image content (pixels) and technical descriptions,
allowing the user to ask for images with different sizes, formats, and qualities by specifying a
web service that returns an image in response to a standard HTTP or HTTPS® request
(Snydman, Sanderson and Cramer, 2015). In other words, the Image API allows requests of
different versions of a single high-resolution image.

In 1IF-compatible digital collections, images are fetched via the I1IF Image API whose

syntax is defined as follows:
{scheme}://{server}/{prefix}/{identifier}/{region}/{size}/{rotation}/{quality}.{format}

For example: https://iiif.archivelab.org/iiif/shere-shah_202107/full/512,/0/default.jpg

However, different hosts have different levels of I1IF Image API compliance. In total,

there are three level of compliance: 0, 1 and 2. The level of compliance sets the parameters and

® Placing server resources on https prevents images and manifests being requested with mixed content
issues. A mixed content issue is described as “a scenario when a user visits a site hosted over HTTPS and that
page then requests content hosted over HTTP” (Reed, 2017). Other benefits of hosting the content on https are:
(1) the assurance that only requested content will be delivery to the user, (2) the assurance of privacy for the users,
making traffic data between user and the server private, (3) the optimization of search engines in which https
websites and content are identified as high-quality material (Reed, 2017).
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features implemented. Level O is the minimum required to implement I11F standard services
while level 1 is the recommended level. In the example below, the image is stored at Internet
Archive, which is Il1F level 2 compliant, allowing images to be rotated 360 degrees:

Figure 6. On the left, the Image rotated at O degrees: https://iiif.archivelab.org/iiif/shere-

shah 202107/full/3212/0/default.jog and at right, the same image is rotated at 180 degrees:
https.//iiif.archivelab.org/iiif/shere-shah _202107/full/3212/180/default.jpg (©Cecilia Pitta).

In order to know which parameters of the image can be rendered by the server, the json

file with information on the image can be requested through the following syntax:
{scheme}://{server}/{prefix}/{identifier}/{info.json}

For the image shown in Figure 6 it will return the following json file:
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"@context": "http://iiif.io/api/image/2/context.json",

"@id": "https://iiif.archivelab.org/iiif/shere-shah_2021067",

"height™: 2298,

"profile": [
"http://iiif.io/api/image/2/1level2.json"

1.

"protocol”: "http://iiif.io/api/image”,

"tiles": [

{

"scaleFactors": [

16

1
"width": 256

s

1,
"width": 3212

Figure 7. An info.json file at https://iiif.archivelab.org/iiif/shere-shah 202107/info.json. The profile line

(highlighted) specifies the API version (2) and the compliance level (level 2). The titles are also highlighted (see below (©
Cecilia Pitta).

The info.json file also determines how the Manifest is going to respond to a certain
zoom request. This means that it will return smalls regions, known as tiles, according to the

available dimensions. For the image shown above, the scale factors set are 1, 2, 4, 8 and 16:

Scale factor: 16

1fulli201./0/default ipa

Figure 8. Scale factor 16 (© Cecilia Pitta).
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Figure 12. Scale factor 1 (© Cecilia Pitta).

3.1.1.1.2 Presentation API

Presentation API provides structural and descriptive metadata about images such as
image sequence, display labels, licensing, attribution, and links to “more information”
(Syndman, Sanderson and Cramer, 2015). In other words, the Presentation API enables the
interoperability of metadata by providing in a standard way a “description of the structure and
properties of the digital representation of an object [...] needed for the viewer to present the
digitized content to the user” (Witt, 2018). This description is known as an I1IF Manifest, which
may also be thought of as a representation (or layout) of an object with its structure and
properties (Babcock & Di Cresce, 2019, p.186).

The Presentation API is based on the Shared Canvas Data Model whose goal is to
provide a standardized description of the digital resource (Sanderson & Albritton, 2013). This
model is based on a single structure which can render the digital object and its basic metadata

in a logical sequence to any repository (Sanderson & Albritton, 2013).

Moreover, this model is built on the idea that any repository can have information about
an object, not just the one that holds it (Sanderson & Albritton, 2013). This means that the
model makes room for further digitization or better description by allowing, for example, the
insertion of descriptive metadata through annotation or the insertion of a lost page of a
manuscript (Sanderson & Albritton, 2013). This is possible because it is based on Linked Open

Data dynamics that allow layers of information to be included through annotations.
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However, a person annotating a Manifest owned by another entity cannot do this
directly because the Manifest cannot be edited (Crane, 2017). Instead annotations are created
“using the identity and coordinate system you have established for your canvas by your act of
publishing it in a manifest”(Crane, 2017) make annotations for their private use without
publishing them while combining them with the Manifest and its canvas in their presentation
(Crane, 2017). Institutions may, if they like, incorporate those annotations into the Manifest
(Crane, 2017) as “the Canvas and all the annotations of content onto it, are interoperable, and
part of the web of linked data” (Crane, 2017).

More specifically, the Presentation API is built on the W3C Web Annotation Data
Model which puts resources together in the abstract canvas (Crane, 2017). The definition of
the Web Annotation Data Model is as follows:

An annotation is considered to be a set of connected resources, typically including a
body and target, and conveys that the body is related to the target. The exact nature of
this relationship changes according to the intention of the annotation, but the body is
most frequently somehow "about" the target. This perspective results in a basic model
with three parts, depicted below. The full model supports additional functionality,
enabling content to be embedded within the annotation, selecting arbitrary segments of
resources, choosing the appropriate representation of a resource and providing styling
hints to help clients render the annotation appropriately. (Source:

https://www.w3.0rg/TR/annotation-model/).

annotation

~

=

' related to '

Figure 13 - Web Annotation Data Model by the W3C (Source. https.//www.w3.org/TR/annotation-model/).

Frequently, the shared canvas is compared to a PowerPoint where images and texts can

be juxtaposed on a slide:
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<:| annotation

Figure 14. Image and annotation (right) can be painted onto a canvas (left) (© Cecilia Pitta).

Nevertheless, annotation is any content annotated onto the canvas, including the image
(Crane, 2017). In other words, any content that the “user ever sees rendered by a viewer -
images, text and other content - is associated with the virtual space of the canvas via the

mechanism of annotation” (Crane, 2017).

Thisis a
comment about |

this illumination

This annotation is a

le——— el
3 transcription of this text

Figure 15 — A shared canvas and annotations (Crane, 2017).

A manuscript or a book is a Manifest with different canvases (representing a page) that
usually have one image annotated each (Crane, 2017). This means that, as mentioned before, a
lost page of a manuscript or a book may be incorporated through the model (Sanderson &
Albritton, 2013).
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IIF Manifest

Figure 16 — An IlIF Manifest with four canvases, each with one annotation (a page) (Crane, 2017)

However, different parts of the same page can be dispersed, or a folio can be missing a
section. Therefore, in the same canvas, it is possible to reunite the parts that are known and

create an annotation for the missing piece.

The image annotations
target regions of the canvas
and are “painted"” onto it
when rendered by a viewer.

This commentary about
the missing piece
targets a region of the
canvas just as the
images do, but is not
painted onto it because
itis not part of the
“"scene”. Instead, a
viewer could choose
render it alongside, or a
web page could make
use of it in any way
appropriate to the user
experience.

Figure 17 - A canvas with different annotations (Crane, 2017).

Although “this approach might work well to help represent provenance for collections
that have been broken up across multiple institutions” (Magnuson, 2016) inserting resources
“from other collections might skew the authentic representation of some collections, even if
the objects are directly related to each other” (Magnuson, 2016). Nevertheless, in this way,
researchers do not need “to visit and keep track of multiple repositories that contain similar

collections or associated objects” (Magnuson, 2016).
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The Presentation API is a model that enables the transmission of the digital object and
each digital object is interpreted by the model through its different features (Porena, 2019, p.19
and 20) or resource types. The main element in the Presentation API is the Manifest (Porena,
2019, p.20).
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Figure 18 — The Presentation APl model consists of the different resource types for the digital object (IIIF,

Presentation API 3.0).

Although it is recommended that institutions present their resources in a common way,
“an object described by the Presentation API could be rendered by a conventional bookreader
style viewer, loaded into a scholarly workbench application for annotation, displayed as an
explosion of thumbnails, projected into a virtual space, rendered as minimalist web pages,
remixed into multimedia presentations, worked into online exhibitions [...]” (Crane, 2017) and

other forms of display.

However, the I11IF makes images interoperable and available for different users to
classify and annotate them in their own way. The metadata associated with an I11F-compliant
image is readable by humans only (Hiltmann & Schneider, 2020). Thus, it is not semantically

readable by machines and discovery is not directly supported (I11F, 2021b).
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3.1.1.1.3 I1IF Manifest

Technically, an 11IF Manifest is a lightweight text file in JSON-LD (Roddis, 2020) that
is “loaded by a viewing software rendering the content to humans” (Crane, 2018). It provides

the structure and description of the digital representation and presentation of the digital object.

The structure of a Manifest is made up of items,” a canvas, range and content resource

(I1F Presentation API 3.0, 2021). These elements may be defined as follows:

e Sequences: Sequences or items are related to the order in which an object is
viewed;

e Canvas: an abstract space in which different content resources are associated
through annotations;

e Range: An ordered list of Canvases;

e Content resource: images or texts associated through annotations

The Manifests can also be assembled into a Collection. A Collection is used either as a
list of manifests available for viewing or to navigate the hierarchies of manifests (I1IF,
Presentation API 3.0). It can also be provided to the user as a set of search results (II1F,
Presentation API 3.0).

e b ___I

}
I
Manifest 1
I
R

Sequence

Canvas

Figure 19 — A diagram illustrating a collection of manifests and a manifest and its properties (Ronallo..., n.d.).

" In previous Presentation API versions, items were called sequences (I11F Presentation API 2.1).
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Moreover, a JSON-LD is a JavaScript file in which there is a context to be used in RDF
systems® (Santarém Segundo et al, 2019, p.80). In the JSON-LD file, the linked data “gateway”

is located on the first code line:

json"

RA, 1769-1837, Mausoleum of the Emperor Shere Shah"

/8/search™

arch-api/4bel8d7c616fc5c2022c6c3a28ebl3e2/search”

/iiif. io/api/search//context . json”

“Drawing of Mausoleum of the Emperor Shere Shah by W. Daniell RA. Engraved by E. J. Harris"

"https://creativecommons.org/Licenses/by/3.8/"

"W. Daniell RA"

//4fced665-9624-4cBe-be2@-2c494c2521ed"”

io/api/presentation/2/context. json"

©343c8-f632-4f84-8cbl-55edeed45a97"

Figure 20 JSON-LD file. Context value highlighted (©Cecilia Pitta).

3.1.1.1.4 Other APIs

The HIF has four more APIs that can be implemented:

e Search API: allows annotations such transcriptions, commentaries, or OCR to
be searched within the manifest or collection. The annotations are integrated as
a layer into the manifest they are related to (see 4.1 below: “Creating and
publishing an IIIF Manifest”). The search API does not search for metadata.

e Authentication API:® offers restriction over access to specific aspects of the

displayed object. The access can be given to the end-users by a term agreement,

8 “JSON-LD is primarily intended to be a way to use Linked Data in Web-based programming
environments, to build interoperable Web services, and to store Linked Data in JSON-based storage engines”
(W3C, 2020).

° The I11F was built on the understanding that institutions have their limitations regarding sharing content
(copyrights, internal policy, etc.) (Padiefield, 2021). Therefore, institutions can limit who can access their content
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cookies, login credentials or IP address (Crane, 2016). The choice of control
system is the choice of the provider, and does not have to be known to the I11F
client (Crane, 2016).

e Change Discovery API: it provides information needed to discover IlIF
resources and the location of the system to crawl and harvest (Appleby et al,
2021). It allows providers to signalize changes in the resource that are read by
the systems that leverage it.

e Content State API: it provides a description of the Presentation API resources
(a Collection or a Manifest), or part of a resource (part of a Manifest), that can
be readable or shared by any viewer client or application (Appleby et at, 2021).

This APl is currently in development.

3.1.1.1.5 I1IF API challenges

Though the IIIF APIs’ strengths reside in the form of presentation for the end-users,
they are not designed to support metadata aggregation (Freire, 2017, p.239). However, studies
on how digital resources can be aggregated by web technologies are being conducted (Freire
et al, 2017; Freire et al, 2020). They have responded to the rejection of aggregation
technologies such the Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH),
which is expensive and was conceived before the principles of the semantic web had been
established (Raemy, 2020, p.1; Freire et al, 2017, p.237).

Moreover, the IIF resources (images) and resource types (manifests, sequences,
canvases, annotations, annotation lists and content resources) have their unique URIs, which
means they can be either a subject or an object in the Linked data context (Loh, 2017, p.53).
However, the IIF Presentation APl does not directly support semantic tagging (Loh, 2017,
p.53). According to Loh (2017), “the Presentation API could also benefit from stricter
adherence to Semantic Web standards and ontological models like RDFS and OWL to promote
even greater interoperability and server-side adoption” (Loh, 2017, p. 55).

Furthermore, the Presentation API lacks a specification of rules or definitions regarding
the metadata associated with an object (Manoni, 2022, p.314). Although, the

and make certain versions of the content available (e.g. with a particular size, color, resolution, etc.). This also
allows the institutions to know where and how their resources are being used (Padiefield, 2021).
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information/description is readable by humans, a client application cannot understand what the
manifest is exactly (Meeus et al, 2021, p.13). Thus, the discoverability of manifests using
domain-specific metadata can be a challenge. One way to tackle this problem is using the
seeAlso property within the Manifest (Meeus et al, 2021, p.13) which is machine-readable.
(ARMA Consortium, 2022, p.31).

Bruges Public Library, Ghent University Library, Major Seminary Ten Duinen in
Bruges and Ghent Diocese are collaborating in the Mmmonk project to provide access to 820
extant medieval manuscripts (About, n.d). The Mmmonk project uses the IlIF to gather and
present images and metadata from those manuscripts in a custom collection-building effort
(KRB, 2022; About, n.d.).

As part of the project, they developed a proof-of-concept experiment that consists in
aggregating I1IF metadata through the I1IF manifests with the goal of understanding if it is
possible to browse and to search metadata from I1IF manifests in their platform the same way
as they do with images (KRB, 2022).

As is already known, the I11F is not commonly used to share metadata (KRB, 2022). In
fact, metadata in the 111IF manifests provides context and it is not meant to be aggregated (KRB,
2022). As mentioned before, institutions are free to define the 11IF manifest labels as they see
fit, which causes a variation in labelling and metadata enrichment (KRB, 2022). In addition, a
standardization of metadata is lacking, and most institutions insert minimal metadata, which

can create ambiguity and affects metadata search and search filters (KRB, 2022).

For their experiment, the Mmmonk project built an ingest module into their craft CSM
that enables the insertion of I1IF manifests, which follow a set of rules for metadata mapping,
of 800 manuscripts owned by the project partners (KRB, 2022). However, 120 manuscripts
come from other institutions that do not follow the same rules and, consequently, the metadata
within the I1IF manifests varies (KRB, 2022). Specifically, in this case, date and provenance

metadata have a high degree of variation (KRB, 2022).

As result, the metadata from the 120 11IF manifests was manually validated, and extra
rules had to be deployed in the ingest process, which for a small experiment was doable (KRB,
2022).
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Through surveys with users, they realised that providing IIF metadata displayed
alongside images, among other items, is an advantage (KRB, 2022). However, metadata is still
a “background thought” within the IIIF community and it is important to make metadata a tool
for research and not only for contextualization (KRB, 2022). The SeeAlso reference link, a
suggestion by the 111F cookbook for non-111F machine structure metadata files, is not yet used
by small institutions (KRB, 2022). One recommendation to tackle the problem of the
discoverability of items is to “invest in SEO as Google remains the main entry point for
searches” (ARMA Consortium, 2022, p. 20).

Nevertheless, at this moment, the experiment by the Mmmonk does not aggregate
metadata automatically. Only through manual checking and validation are they able to do so
(KRB, 2022).

Another challenge regarding the nature of the I1IF APIs is the permission of users to
insert new elements into I11F manifests without the consent of the provider (Kitamoto, 2019;
Regimbal et al., 2020, p.17). To tackle this problem, the I1IF Curation Platform was created
with the goal of allowing researchers to create their own image collections. This is
accomplished by building “a new structure from the outside of the manifest, which is the root
node in the I1IF Presentation API, and create an inbound link to an appropriate element within
the manifest” (Kitamoto, 2019). Likewise, the team responsible for an online square-notation
music editor, Neon (based on the International Image Interoperability Framework (I11F) and
the Music Encoding Initiative (MEI) file format) (Regimbal et al.,2020, p.15), created a similar
mechanism called “Neon Manifests” (Regimbal et al., 2020, p.16).

3.1.2 Image Viewers

Regarding image viewers, many feature IIF compatibility, including the Universal
Viewer (previously known as Wellcome Player), Mirador, Leaflet, OpenSeaDragon, Internet
Archive, BookReader, IIPMOOViewer, OpenLayers and Omeka (Snydman, Sanderson and
Cramer, 2015; Emanuel, 2017, p.5). In this section | will focus on Mirador and Universal
Viewer as the teams behind these image viewers collaborate regularly (Raemy, 2017, p. 30).

Mirador is an open-source, web-based, image viewer based on pre-existing library
software (Van Zundert, 2018, p.5) created by a group of developers, mainly from Harvard and
Stanford universities (Van Zundert, 2018, p.5; Frunzeanu, Robineau and MacDonald, 2016,
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p.127; Emanuel, 2017, p.5) to tackle “the needs of Art History and Manuscripts scholars at
Stanford University” (Raemy, 2017, p.34 citing Reed, 2017). Considered as “one of the leading
image viewing applications that implements the IIIF protocols” (Frunzeanu, Robineau and
MacDonald, 2016, p.127), Mirador is usually described as a multi-window workspace where
image-based resources from different repositories can be zoomed, compared, annotated and
shared (Frunzeanu, Robineau and MacDonald, 2016, p.127; Carvalho, 2019, p.45; Emanuel,
2017, p.5).

Similarly, the Universal Viewer (UV) was built originally for the Wellcome Library’s
Digital Delivery System and it supports Open Seadragon, DZI, PDF and audio-visual assets
(Raemy, 2017, p.30 & 33). It enables zooming; single, two-up page view, or gallery;
downloading, sharing and embedding, thumbnails, indexing, and other features (Raemy, 2017,
p.32). Unlike Mirador, however, it lacks annotation and image manipulation tools (Raemy,
2017, pp.32 &35).

In 2017, usability tests were conducted with members of the Swiss national platform
for scientific editions. The conclusion was that both Universal Viewer and Mirador are
excellent tools on the usability scale and from a user-experience perspective (Raemy, 2017,

pp.60-61), even though refinements are needed (Raemy, 2017, pp.64-66).

Since an IlIF-compliant viewer connects directly to the I11IF manifest to render an image
from an institution’s digital repository, they have great advantages: (1) the digital objects from
other institutions do not need to be stored and managed by the receiver institution, (2)
institutions that share digital objects do not need to make low resolution copies, instead they
can access high-resolution files with I1IF manifests, (3) the IlIF-compliant viewer makes it
possible to view multiple images from the same or different repositories at the same time, (4)
downloads for the sharing or customization of the objects are no longer needed since they can
be done directly in the viewer and (5) users can make annotations that can be saved and shared
(ARMA Consortium, 2022, p.9).

However, “embedding I11F viewer capabilities into existing [proprietary] applications”
is a difficult task (Magnuson, 2016).
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3.1.3 The IlIF and Displaying Research and Educational Tools

In 2016, the University of Toronto created the Digital Tool for Manuscript Study project
with the goal of simplifying digital manuscripts research (Di Cresce, 2020). As part of this
project, the 11IF Toolkit was developed to be used as a plugin to Omeka Classic'® that ingests
I1IF content, allows metadata addition and embeds Mirador viewing, among other
functionalities. Omeka Classic is widely used by researchers, professors, and students at the
University of Toronto as a research and teaching tool (Di Cresce, 2020). The IIIF Toolkit is
also potentially usable by small institutions that already use Omeka to showcase their
collections or create exhibitions with outside resources without financial constraints (Di
Cresce, 2020).

Likewise, the University of St. Andrews (UK) created the Exhibit tool that enables the
creation of digital exhibitions using IIF Manifests (Towards a National Collection, 2021a).
This project unfolded during the Covid-19 pandemic, which led to the closure of universities
and classes and their move to the online environment (Towards a National Collection, 2021a).
The goal was to provide an experience of handling old books similar to that found in the

classroom. To that end, a scrolling tool was created (Towards a National Collection, 2021a).

Also, at the University of Ghent, students were taught about Digital Humanities through
the creation of exhibitions with Omeka S and I1IF manifests with the support of the 111F server
module from Omeka S and with the Madoc annotation and crowdsourcing platform for

enrichment of the collections (Foket et al., 2022).

Likewise, at Leiden University Libraries (UBL) I1IF viewers are used in classrooms by
both students and teachers who can access high-quality images and metadata (ARMA
Consortium, 2022, p.21).

As part of a project to restore the Raphael Cartoons, marking 500 years since the
painter’s death (2019), all seven cartoons displayed at the Victoria & Albert Museum (V&A)
were digitalized (Towards a National Collection, 2021b). The images and associated data were

10 “Omeka Classic is a web publishing platform for sharing digital collections and creating media-rich

online exhibits” (https://omeka.org/classic/).
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catalogued in a structured way with the aim of preservation and to support “inward

collaborative research” efforts (Towards a National Collection, 2021b).

The cartoons were digitized in high-resolution color, infrared and 3D surface scans
which led to the design of a new interpretative approach for access to the images in person and
online (Towards a National Collection, 2021b). To this end, the V&A built specialized

interactable viewers based on I1IF for image study (Towards a National Collection, 2021b).

These viewers enable the exploration of images through I11F manifests that carry and
display annotations, links and structured data (Towards a National Collection, 2021b). One of
the viewers enables the different types of resolution layers to be compared while a second
viewer enables comparison of similar images made with different techniques using a different
layering tool (Towards a National Collection, 2021b). The V&A is using IlIF Image API to
align images on the fly,'* and in doing so, is eliminating images derivatives (Towards a
National Collection, 2021c).

These cartoons, now available as IIF manifests, can also be viewed on other Il1F-
compliant viewers like Mirador (Towards a National Collection, 2021b). Also, the cartoons
can be compared to the tapestries they were created for as the Vatican Museum (that owns

them) also provides I1IF manifests (Towards a National Collection, 2021b).

To address the process by which researchers in the humanities create digital collections,
the Central Library in Zurich created a tool for collecting and sharing digital resources (Keller
& Kreyenbihl, 2022). Usually, researchers in this area collect different files formats, including
pictures of analogue objects, that are stored and managed with different tools like google docs,

excel, pdf, pen drives, and others (Keller & Kreyenbiihl, 2022).

To improve the user experience, the Central Library developed a prototype for
collecting and sharing I1IF manifests through detektllIF plugin, which detects I1IF resources
on any website (Keller & Kreyenbiihl, 2022). Through the plugin, the user can open their
manifests in a Mirador viewer workspace (Keller & Kreyenbuhl, 2022).

11 The capture and alignment of different spectral bands of a single image is called image registration.

For more on image registration and I11F discussion, see https://tanc-ahrc.github.io/lIIF-TNC/seminarO1.html .
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In addition, other I11F-compliant tools for educational/research and exhibition purposes

have been developed:

Table 4 - 11IF-compliant tools for educational and exhibition purposes

Annona Developed by Niqui O’Neill, Annona | https://training.iiif.io/iiif-online-
Storyboard allows the creation of stories from | workshop/day-four/annotations-
viewer annotations. annona.html
Exhibit Developed by the University of St | https://www.exhibit.so/
Andrews, the Exhibit tool allows the
creation of exhibitions and storytelling
with Il1F-compliant images
FromThePage | FromThePage is a crowdsourcing | https://github.com/benwbrum/fr
platform that supports I11F Presentation | omthepage/wiki/FromThePage-
API and web annotation. Support-for-the-I11F-
Presentation-API-and-Web-
Annotations
Omeka Omeka is an Open-source web | https://omeka.org/
publishing platforms that allows the
creation and sharing of media-based
online  exhibitions and  digital
collections. Omeka has integrated an
IIF plugin.
Recogito Recogisto is an open-source software, | https://recoqgito.pelagios.org/

developed with aim of supporting
collaborative semantic annotations of

text and images including [IlIF-

compliant resources.
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Storiiis Created in 2017 for the I11F conference | https://storiiies.cogapp.com/

at the Vatican Library, Storiis is a

digital storytelling tool developed by
cogapp.

Transkribus | The Transkribus platform | https://readcoop.eu/transkribus

automatically reads and transcribes

handwritten and printed documents.

Wax Wax is a project that was designed to | https://minicomp.qgithub.io/wiki/
create scholarly exhibitions with a | wax/

minimum computing principles.

The IIIF is also used for Wikimedia Commons (Wikimedia’s image server) (Paulter,
2018). Since November 2018, IlIF manifests started being linked to Wikimedia or other
Wikipedia resources (Paulter, 2018) through the Wikidata property “IIIF Manifest” P6108
(Baskauf, 2022).

3.1.4 Other Tools compliant to the I11F

In terms of performance evaluation, researchers from Kyoto University Library and the
University of Tokyo developed an application that measures and visualizes which I11F image
regions (pixels) are most accessed by users, to enable platform administrators to understand
the detailed image usage (Nishioka & Nagasaki, 2019, pp.308-310). This application
functionality can enable others to know which areas of an image have been studied before and
to analyse patterns of interactivity with the content (Nishioka & Nagasaki, 2019, p.311).

On the other hand, Fudan University Library’s digital collection Seal Stamping
Catalogues is expecting that the Mirador annotation feature will help in their image recognition

of seals in subsequent developments of their database (Xue et al., 2020, p.548).
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3.1.5 IIF and Persistent Identifiers (P1Ds).

Some discussion around the IlIF’s sustainability has been taking place within the
community. Although IIIF technology addresses some of the sustainability issues around
websites and projects through the digital surrogates (Toner et al., 2022, p.19), one of the

concerns of those implementing the I11F concerns Persistent Identifiers (PIDs).

The assurance users need that digital objects will not disappear was discussed during
the webinar “Persistent identifiers in IIIF” (on 26 October 2021) as a part of the Towards a
National Collection (TANC) project in the UK (Towards A National Collection, 2021e). One
of the topics discussed was that it is arguable that responsibility for content created by users
(either transcriptions or annotations) lies with the image providers. The panel for this webinar
reached the conclusion that providing a way for users to keep their work while not demanding

that institutions manage and provide objects outside of their scope is vital.

As explained before, I1IF-compliant images and manifests follow a URI syntax. Some
institutions have decided to incorporate a Digital Object Identifier (DOI) at the manifest level
which safeguards the sustainability of individual I11F-compliant resources. Nevertheless, it

fails to be granular enough (Raemy and Schneider, 2019, p.35).

Instead, Archival Resource Keys (ARKS) such as PIDs are being deployed as a better
solution. They have been implemented with the I1IF by the National Library of France (BnF)
and Durham University Library, for example (Raemy and Schneider, 2019, p.35). ARKSs are
persistent links, 8 billion of which have been created by over one thousand institutions
(including GLAMS) (Home, n.d.). An ARK’s URL identification is designed to support long-
term access and it follows a hierarchical identification of the object (About ARKS, n.d.).

3.1.6. IIIF APIs Implementation Workflow

In 2017, Jason Ronallo and Sara and Ben Brumfield elaborated a questionnaire that can
be used as an initial guide to institutions thinking of implementing the I1IF. This questionnaire
includes questions on institutions’ goals, the systems they have deployed, their public access

and images policies, their dedicated resources and other 111F-specific questions.

In summary. for implementing the IIF. the following resources and skills sets are

needed: (1) “someone capable of installing and configuring a compatible server” with the Image
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API or a system administrator “who can set up and configure a normal web server” and (2),
“someone who understands JSON, and can read and understand” the Presentation API

“specifications to generate manifests for your collection objects” (Roddis, 2017).

Also, Raemy and Scheiner (2019) have elaborated a diagram, based on the IlIF
recommendations and the 111F Implementation guide by the Brumfield Lab (2017), that outlines
the approach institutions might take when first planning on implementing the IIIF. This
diagram identifies different steps towards I1IF implementation, from gathering information to

site integration of I1IF content.

The implementation of IIIF specifications may vary according of the scale of a
collection and/or institutions’ IT infrastructures (Roddis et al, 2020). Through the available
literature, different approaches to IIIF implementation can be identified. However, the
following description of an IIIF APl implementation workflow is intended to be a general

outline of the process.

Typically, CHIs use Digital Asset Management Systems (DAMS) or Image
Management Systems (IMS) to capture, ingest/upload, store their digital surrogates, born
digital objects and their associated metadata files (Terras, p.171, 2008a). Additionally, DAMS
can also enable transformation/conversion of data, data management, search and

loading/retrieval requests by authorised users (Terras, p.171, 2008a).

Moreover, within IIIF implementation, DAMS are still considered “very useful in the
pipeline to prepare images. E.g. bulk-exporting in JPEG2000 format, or in other high-res
versions suitable for conversion and upload to your own servers” (Roddis, 2017). Another
option is to use a “small library that transparently intercepts an API, changing the parameters
passed, handling the operation itself, or redirecting the operation elsewhere” (Awesome IIIF,
n.d.). This option is also known as ‘shims’ and can be used to enable images to be retrieved

directly from DAMS that do not yet “support Image API URL syntax” (Roddis, 2017)

Also, to deliver content on the web, organizations usually have one or more web servers
that work by responding to HTTP requests (Roddis, 2021). However, those delivered contents
are usually static. In the same manner, they are usually low in resolution or are too big, taking

time when uploading them on the web, and thus time consuming (Porena, 2019, p.14). To be
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able to deliver interactable content, organizations must therefore have an Image Server which

will transform those contents into medium or high-resolution images.

As mentioned before, the IlIF has two main APIs: Image API and Presentation API.
The Image API requests and delivers images to the web while the Presentation API presents

images and metadata in a standardized and interoperable way.

For images to be suitable for an I1IF Image API they must be converted to JPEG20002
or PTIFF which are ““pyramidal’ formats that store derivatives at multiple resolutions within a
single file” (Roddis et al, 2020). An Image Server that can understand those URL requests and
convert the source images into the appropriate format is therefore also required (Roddis, 2020).
Furthermore, an Image Server must be implemented if institutions wish to deliver dynamic
images that users can interact with in accordance with I1IF goals. Pyramidal file formats are
essential for an Image Server to work efficiently in this manner, and it is a strongly
recommended step for using the 111F Image API (Roddis, 2020).

Figure 21 - Tiling of an image in pyramidal format in which red squares represent the area of tiles that
are visible when one zooms into the image (Source: https://training.iiif.io/iiif-online-workshop/day-

two/fileformats.html)

12 JPEG2000 became a standard format for image compression in the year 2000. This format fulfilled
the requirements of the cultural sector early on since it enabled “storage, data manipulation and handling, rights
management, progressive and error resilient transmission with support for region of interest coding [...] while

providing with better compression and image quality” and transmission over the internet (Politou et al., 2004,
p.293 and 294).
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Steve Baskauf explained in detail what an I1IF server does when he received a request

for an image:

When a client application requests an image from the IIIF server, the server looks
through the images in the pyramid to find the smallest one that will fill up the viewer and sends
that. If the viewer zooms in on the image, requiring greater resolution, the server will not send
all of the next larger image. Since the images in the stack are tiled, it will only send the
particular tiles from the larger, higher resolution image that will actually be seen in the viewer.
The end result is that the tiled pyramidal TIFFs load much faster because the IlIF server is
smart and doesn't send any more information than is necessary to display what the user wants
to see (Baskauf, 2022).

In addition, in order for these images to be integrated into third-party open-source
viewers like Mirador or Universal Viewer they must be provided as JavaScript Object Notation
(JSON) files (called I1IF Manifests). However, institutions may choose to implement an image
viewer or a manifest presentation viewer only. This means that institutions looking only for
deep zoom functionality can implement image viewers like OpenSeadragon and Leaflet-III,
which will therefore require only the use of Image API (Babcock & Di Cresce, 2019, p.184).

On the other hand, to display the metadata alongside the image, institutions need to
choose a manifest presentation viewer like Mirador or UV. In this case, a Manifest server
compliant with the Presentation API must be implemented. Some Image servers support both
core IlIIF APIs. Manifests can be created manually or through open-source software libraries.
Once the manifests are created, they can be presented in a viewer inside a website. For the
purpose of this study, an Il1F Manifest was created using a web server and a Manifest builder,
which is described below.
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Figure 22 Simplified diagram of I1IF API's implementation workflow (© Cecilia Pitta)
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Figure 2213 outlines a general view of the how images and metadata are delivered and

presented to a website:

1. The process begins with the digitisation of physical objects that are, then,
uploaded to a DAMS. The metadata associated with those digital surrogates are
also uploaded to the system. This process is known as ETL Pipeline.'*

2. The Images must be converted to JPEG2000%° or PTIFF. This can be done with
the open-source software ImageMagick (Porena, 2019, p. 76).

3. Converted images are integrated into an IlIF Image API compliant server
(Image Server'®) which will deliver an info.json file!” and the associated image
to the Web.

4. Images and metadata are merged in a Json text file known as an Il1F Manifest.

13 The diagram was created by me and then validated through a series of exchange messages shared with
the IIIF experts in the IIIF Google discuss group (https://groups.google.com/g/iiif-discuss/c/fVmftZvEJ-
0/m/bvDL XyvwAQAJ?hl=en).

14 ETL stands for Extraction, Transformation and Leverage.

15 When choosing JPEG2000 (or JP2K), an institution has also to decide if the format of the derivatives
is going to be either lossy or lossless as “the lossy JP2K ... [gives] ... users high quality images without enabling
reconstruction of an image that is very near to the original lossless format” (Gomez et al, 2020).

6 An Image Server “must run specialist software such as IIPImage or Cantaloupe to convert the source
pyramidal images into regular JPEGs for delivery over HTTP” (Roddis, 2021). which differs from the Manifest
server “that can serve JSON files over HTTP” (Roddis, 2021).

17«“The info.json is created by the I1IF image server and the data contained in it can all be extracted from
the image that is loaded to the image server” (Robson, 2021).
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5. The Manifest (manifest.json) is integrated in an I11F Presentation API-compliant
server (Manifest Server) that will provide interoperability to both image and
metadata (Some image servers also support Presentation API specifications)*8.

6. An IIIF client server sends requests to both the Image Server and Manifest

Server.

In more detail, the diagram below describes the typical I11F request response cycle:

I1IF MANIFEST
IIIF CLIENT / VIEWER SERVER lIF IMAGE SERVER

Respond with manifest.json

Request manifest.json

Request info.json(s)

IIF CLIENT / SERVER INTERACTION

Respond with info.json(s)

Request image(s)

Respond with image(s)

Figure 23 -llIF Client/ Server interaction (Reed, 2017)

The diagram above describes an I11F client’s requests for a digital object. First, it asks
the I1IF Manifest Server for the manifest, which returns the manifest.json file (Ronallo, , n.d.).
Through the manifest.json file, the image needed to display the resource is found (Ronallo,
n.d.). Then, the I11F-client will require the info.json file related to that image for the I11F image
server (Ronallo., n.d.). Only after receiving information about image size and tiles, it will cause

the actual images to be displayed (Ronallo,.., n.d.).

As said before, this implementation process may differ from institution to institution.
Roddis et al (2017) explain how IIIF APIs are implemented according to the repository

scalability operation (availability, volume, and traffic). They outline how Image API,

18 The orange line in the diagram (Figure 1) represents the manifest.json being created by such an Image
Server.
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Presentation APl and images preparation can be implemented and handled by different sized
collection repositories. Different solutions can range from implementing open-source software

or digital asset management systems sold by vendors that are compliant with the 111F APIs.

Through the documentation available online, the Royal Museums of Fine Arts Antwerp
(KMSKA) outlined their method while testing the I11F as a solution to tackle the issue of a high
number of duplications of their images in different internal servers and folders (Vanderperren,
2017). Due to finances reasons, the institutions could not afford to implement a DAM system,
so a Google form was created so that employees could request images (Vanderperren, 2017).
These requests were handled by the two employees responsible to the image collection
(Vanderperren, 2017). The HIF testbed was designed so that staff at KMSKA could: (1) find
images according to an inventory number, name of artist and/or title; (2) interpret the images
from identifying metadata; (3) see the images without having to open them manually; (4) not
be obliged to save images to their folders via the application; (5) zoom images in the application

and (6) compare images in the application (Vanderperren, 2017).

Following the I11F Quick Start guide for providers, the institutions decided to install the
open-source IIPImage server (Vanderperren, 2017). A script was created using ImageMagick
and installed inside this server to convert every image entering the server to the PTIFF format

automatically (Vanderperren, 2017).

Next, different viewers that are compliant with the Presentation API were considered
(Vanderperren, 2017). Mirador was selected because it enables image comparison in the same
web workspace (Vanderperren, 2017). For the creation of manifests, the metadata files in cvs

were converted in manifests using Ubuntu server (Vanderperren, 2017).

Motivated by the same need to eliminate duplicates, The National Gallery (UK) uses
the I1IF internally to solve the problem of accessibility and use of its own data stored in
different departments (Towards a National Collection, 2021c). The accessibility of files in this
siloed environment was previously resolved by duplicating files. Also, the IlIF is used to
document and connect paints and samples (Towards a National Collection, 2021c).

In the I1IF implementation guide by the Brumfield Lab (2017), the tiling and zoom
aspects of the I1IF are mentioned as compelling features for those institutions that lack these

functionalities (Brumfield Lab, 2017). However, while interoperability across institutions is
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another compelling feature, it is harder to implement (Brumfield Lab, 2017). Instead, they
argue that institutions should think about the vertical interoperability advantages that the I11F
can have internally by helping institutions to migrate to solutions that are compliant to the Il1F
(Brumfield Lab, 2017).

On the other hand, the implementation of the 11IF APIs by the University of Coimbra
is related to adoption of management system by 4Science called DSpace-GLAM that includes
the support of I1IF APIs (Silva et al, 2019, p.316). With this implementation, the university
was able to guarantee the functionality of the I1IF APIs (Silva, 2022). The migration of data
from the old system to the new one consisted in the extraction of images and metadata (from
PDFs with Table of Content) that were transferred to the 111F Image server and included as
bitstream metadata (Silva et al, 2019, p. 317).

In the 1IIF Google discussion group, | asked in the name of a colleague implementing
a digital project in music manuscripts, how he could convert ten thousand images of
manuscripts in jpeg2000 that are stored in an external drive.'® Additionally, he would need to
crop certain regions of the images and sort these manuscripts into folders by copyist. My idea
was that the I1IF could help him create on-the-fly derivates while using a DAM for converting

the images.

However, the 11IF community members pointed out important aspects to be considered
by the researcher in this case: (1) the budget available for the server, maintenance and
development; (2) the technical resources they have available (self, or others) to provide
adequate support for this shift in the workflow; (3) whether the time spent in implementing an
I1IF workflow would save time in the long run, or only add delay to the project (even if the
existing workflow is “inefficient”); (4) whether the project requirements are aligned to Il1F
benefits (linkable, sharable images; existing viewers; web-native image delivery) and (5)
whether implementing the HIF could be accomplished in the moment as leaving it for later

might cause a distraction from the project’s initial goals.

19 The link for the messages exchanged in the forum is the following
https://groups.google.com/g/iiif-discuss/c/Z0IXsHmM8-08/m/M4XFWECjAgAJ?hl=en
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Additionally, one the forum participants asked if the researcher had difficulties with
basic technical problems. If so, he suggested “that IIIF is overkill since getting the IIIF server
up and running, creating integrations and customization is beyond basic technical knowledge”.
He gave advice for using photoshop for cropping instead, also noting that the goal of batch

converting thousands of images would be manageable.

The large-scale I11F provides an extensive list of image servers, I1IF-compliant viewers,
guides and other related-tools and documentation for those looking for IIF implementation

support which is available through the following link: https://github.com/II1F/awesome-

iiif#image-viewers. Also, the I1IF-To-Go? tool developed by the University of Toronto has the

aim of lowering the technical barriers to 11IF implementation by individuals and institutions,
since it provides different solutions for implementation according to their particular needs and

requirements (Raemy, 2017, p. 18).

3.1.6.1 Creating and publishing an I11F Manifest

As an exercise, the following illustrates how the creation and publication of a Manifest
may be done. It was accomplished following my attendance at an I1IF workshop held in July
2021 by Glen Robson.

First, to make I1IF images available, an I1IF Image API is needed. Following the steps
recommended at the workshop, the Internet Archive was chosen as the host since it provides
I1IF Image servers and I11F Image API. The Internet Archive is a good solution for individual
researchers who are planning to share a few images (Robson, 2021). The Internet Archive is
level 2 I1IF compliant.

For the purpose of this exercise, | have chosen a family-owned nineteenth-century
engraving of a drawing by W. Daniell RA which depicts a temple in India. After creating a

user account at Internet Archive, | uploaded the image.

If uploading more than one image, each image must be uploaded one at a time. Note
that images must be rotated to the exact position the provider wants them to be in when first
loaded into a viewer. Unwanted rotations can happen especially if one is transferring images

from a cell phone. Also, a rotation option in the manifest at level 0 is not available. In my case,

20 The I11F-To-Go website: https://digitaltoolsmss.library.utoronto.ca/iiif-to-go/
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after realising the image would not always appear at the correct rotation, I used the I11F Image

Manipulator to effectively rotate it to the desired position.

The Internet Archive Image server generates an info.json file from the image just

uploaded:

"@context": "http://iiif.io/api/image/2/context.json",
"@wid": "https://iiif.archivelab.org/iiif/shere-shah_282187",
"height": 2298,
"profile": [
"http://iiif.io/api/image/2/level2. json™
])
"protocel™: "http://iiif.io/api/image",
"tiles": [
{

"scaleFactors": [

16
1,
"width": 256
}
1,
"width": 3212

Figure 24 An info.json file generated by the Image Server: https://iiif.archivelab.orqg/iiif/shere-

shah 202107/info.json (© Cecilia Pitta).

Then, a folder named iiif-manifest was created and the Web Server For Chrome app
was downloaded to my personal computer. When the app is launched, the iiif-manifest folder
was selected as well as the Set CORS headers option (in advanced options at the bottom):
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@ Web Server for Chrome

il Wek Server: STARTED

CHOOSE FOLOKR

Wab Sarver WAL

[ #oan in background

Accessitle on local nabwark
[ At on intarnae
[ Provent comguter trom siseping

Aunormateally show index himd

Figure 25. Web Server for Chrome app (© Cecilia Pitta).

The next step was to create a Manifest using the 111F Manifest Builder by the Bodleian
Library:

> & Save Manifest ~ManifestActions & @

& Manifest Metadata @

© Add Manifest Thumbnail

Manifest URI

hitps:/cpitta.github.ioftestone/manifests/shere_manif

Label O
@\ 1769-1837, Mausoleum of the
Em

Description: English [)

ina of Mausoleum of the Emperor Shere Shah
W.DInHRAErnmedeJ Harris B

Languag

Attribution )

(# W. Danlell RA

o
(# https://creativecommons.org/licenses/by/3.0.

{= Sequence Metadata

@
[ Canvas Metadata @
©f Bulk Actions @

Figure 26. The IlIF Manifest Builder workspace (© Cecilia Pitta).

First, a canvas was added to the Manifest. Afterwards, the info.json file URL was

submitted to the canvas. Then the metadata were added to the manifest, such as a label and
description.

Next, | downloaded the manifest and added it to the iiif-manifest folder. Downloading
it to a local folder is necessary in order to make changes locally and then upload the changed
version to the workbench. Alternatively, changes can be made via github directly.
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"@context” : "http://iiif.io/api/presentation/2/context.json”,

"@id" : "https://cpitta.github.io/testone/manifests/shere_manifest.json",
"@type” : s :
"label" 1illiam Daniell RA, 1769-1837, Mausoleum of the Emperor Shere Shah",
"service” :

"profile” : "http://iiif.io/api/search/e/search",

"@id" :

“http://sas.gdmrdigital.com/search-api/4beldd7c616fc5c2a22c6c3a28eb13e2/ search”,
"@icontext"” : "http://iiif.io/api/search/@/context.json"

Is
"metadsta” i [ ]

“description” : [
“@value” : “Dra Mausoleum of the Emperor Shere Shah by W
“@language” : "en”

"license" : "https://creativecommons.org/licenses/by/3.0/",
“attribution” : "W. Daniell RA",
"sequences” {

[{
"@id" : "http://4fced665-0624-4cBe-be2B-2c494c2521ed",
"@type” @ "sciSequence”,
"label”
“@value” : "Normal Sequence”,
"@language’ "en"
11
"canvases™ : [ {
"@id" : "http://1lc9@ledd-8bfa-4e65-bdb7-43bccB4albaz”,
"@itype” sc:Canvas”,
"label” : "19th century print by W. Daniell RA",
“"height"” : 2298,
"width" : 3212,
“images” : [ {
"@context™ : "http://iiif.io/api/presentation/2/context.json",
"@id" : "http://ffe343c8-T632-4F84-8cbl-55edeeddsady”,
"ftype” : "oa:Annotation”,
"motivation” : "sc:painting”,
"resource’
"@id" : "https://ilif.archivelab.org/iiif/shere-shah_202187/full/full/e/default.jpg",
y "detypes:Image”,

"image/jpeg”,

"service™ :
"@context "http://iiif.io/api/image/2/context.json",
“@id" : "https://11if.archivelsb.org/iiif/shere-shah_202107",
"profile” :

[ "http://iiif.io/api/image/2/level2.json" ]

"height" : 2298,
"width" : 3212

"on" "http://1c98ledd-8bfa-4e68-bdb7-43bccB4albag”

Pl

"otherContent™ : [ {
"@id" : "https://cpitta.github.io/testone/annotations/annotations_shere.json”,

"@type” : "sc:Annotationlist”,

“label” : "My fantastic annotations"
bl
“related” : "
11
"structures” : [ ]

}

. Daniell RA. Engraved by E.

3. Harris”,

Figure 27 A Json-Id file known as Manifest (© Cecilia Pitta).

To create annotations in the manifest, | hosted the manifest in the Simple Annotation

Server (http://sas.gdmrdigital.com/):

¢

= William Daniell RA, 1769-1837, Mausoleum of the Emperor Shere Shah

Index | Search | Layer

No index available

Figure 28. Creating annotations on the Manifest using Mirador (© Cecilia Pitta).
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When all the annotations are completed, the annotation file (also a json file) is
downloaded from the “View Annotations” button at the top of the IIIF manifest folder. To see
the annotations on the manifest, some code must be included in the json file. The annotation

list was added by entering the highlighted code into the manifest file:

@ shere_manifest (2).json — C:\Users\cecil\Downloads — Atom
File Edit View Selection Find Packages Help

print by W. Daniell RA",

Figure 5. Annotation list added to the code of the manifest (highlighted) (© Cecilia Pitta).

Afterwards, the search service (or search API) was added. This service allows searching

for terms in the manifest through Universal viewer:

1 result found for ‘camer’

Figure 6. The search service (API) was added to the code of the Figure 7. Search result for the word ‘camel” on the UV (©
manifest (highlighted) (© Cecilia Pitta). Cecilia Pitta).
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Also, the annotations can be viewed on Mirador (but not searched):

° = William Daniell RA, 1769-1837, Mausoleum of the Emperor Shere Shah o0 x
A [ ] Annotations |4} o
[ ] ‘
©®© o
o ‘ Camel and people
Q
Mausoleum of the Emperor
Shere Shahl,
here Shahl
Engraved by E. J. Harris
Chhatri
Chhatri
Drawn by W. Daniell R A £ T 74 P S
‘ Ko toam: of the Crmporor Aboear oAbk
Wikipedia link @ @ @

Figure 29. Manifest annotations highlighted on Mirador workspace (© Cecilia Pitta).

To publish this manifest, | used the 11IF Workbench. Thus, both the manifest file and
annotation file were stored to my account on the I1IF workbench. The I1IF manifest URL for

the object is https://cpitta.github.io/testone/manifests/shere_manifest.json

Here is a print screen of a Mirador workspace where my manifest appears side by side

with an 1lIF manifest of a drawing by the same author owned by the Yale Center for British

Art:

= William Daniell RA, 1769-1837, Mausoleum of the Emperor Sher... [0 [ X = William Daniell, 1769-1837, British, Indian Girl Seated by aRiver... [0 [ X

10f2 « cropped to image

Figure 6. Mirador workplace with two drawings from W. Daniell RA (© Cecilia Pitta).
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Another Mirador workspace with images (both images on the right are owned by the

YCBA) depicting the same building by different artists is shown below:

= William Daniell RA, 1769-1837, Mausoleum of the Emperor Shere. m D X = Thomas Morris, active 1771-1794, A View of the Tomb of the E... m D X

e,
19th centur...

William Hodges, 1744-1797, British, View of the Tomb of the E..

o g x

Figure 7. Three drawings of Mausoleum of the Emperor Shere Shah by three different artists on Mirador

workspace (© Cecilia Pitta).

Also, a Storilies was created with the above IlIF  Manifest:
https://storiiies.cogapp.com/viewer/5f2gt/Mouseleum-of-the-Emperor-Shere-Shahl-by-\W-
Daniell-RA

In addition, other I1IF Manifests were created to experiment with the technology:
A Pastry shop in Bologna:

e Mirador (with an annotation list): https://projectmirador.org/embed/?iiif-

content=https://cpitta.github.io/testone/manifests/shop.json

e Universal Viewer (with the search option):

http://universalviewer.io/examples/#?c=&m=&s=&cv=&manifest=https%3A

%2F%2Fcpitta.github.io%2Ftestone%2Fmanifests%2Fshop.json&xywh=-
443%2C-1%2C1335%2C801

A Pastry shop in Bologna v. 2:
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e Mirador: (with a annotation list & Image layers):

https://projectmirador.org/embed/?iiif-

content=https://cpitta.github.io/testone/manifests/pasta manifest0.json

e Universal  viewer  (this wversion has no  search  option):
http://universalviewer.io/examples/#?c=&m=&s=&cv=2&manifest=https%3A
%2F%2Fcpitta.github.io%2Ftestone%2Fmanifests%2Fpasta_manifest0.json&
Xywh=-182%2C-896%2C3626%2C3626

3.2 Perspectives and adoption of IIF

Since the creation of the International Image Interoperability Framework (111F) in 2011,
professionals in CHIs have been discussing, reviewing and experimenting with it. Discussions
were begun at the Stanford Linked Data workshop in 2011, which identified the need “to
develop the tools and agreements to support interoperability for scholarly functions across silos
of digitized manuscripts in the specific domain of digitized ancient, medieval, and early modern
manuscripts” (Burrows, 2018, p.8 citing Keller et al., 2011, p.46). The IlIF was viewed as

potentially applicable to manuscripts research (Burrows, 2018, p.8).

When the second set of specifications was realised in 2014, the IIIF’s ability to
overcome the lack of interoperability between image silos and deliver images in a more flexible
way was much appreciated by those working within the context of CHIs’ digital repositories

and scholarship (Ying and Shulman, 2015; Delmas-Glass, 2015).

e-codices — Virtual Manuscript Library of Switzerland is the oldest digital library in
Switzerland and it provides “access to all medieval and a selection of modern manuscripts”
from large and small Swiss collections and institutions since 2008 (Fritschi, 2017, p.245). In
the context of the launch of the second version (December 2014), e-codices was the first virtual
library to become fully 111F-compliant (Fritschi, 2017, p.246; Raemy, 2017, p.24).

In 2015, the Artstor Digital Library (which since 2016 is part of ITHAKA), which
provided at the time “1.9 million high resolution images from archives such as the Museum of
Modern Art, Magnum Photos, the Bodleian Library, and over 200 other museums and
archives”, implemented the IIIF. It sought to create a network of content from their sources
that could flow easily through their systems without the constrains of silos and the need to set
a standardized way of delivery and representation of images among digital collections builders
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(Ying and Shulman, 2015). Similarly, The Yale Centre for British Art (YCBA) has
implemented the I1IF as a solution for collaboration among scholars that have been facing
obstacles due to “the lack of interoperability between images silos” (Delmas-Glass, 2015).

The Artstor Digital Library used open access materials in their first [IF
implementations and only after maturing the work with the I11F did they plan “the delivery of
other, access-constrained parts of collections” (Ying and Shulman, 2015). Similarly, the
YCBA was “able to leverage its digital resources to the fullest due to its generous
implementation of Yale University's Open Access Policy” which allows YCBA to make “high
resolution images of works in the public domain freely available without further application,
authorization, or fees due to the museum or to Yale, including for commercial purposes”
(Delmas-Glass, 2015).

By 2014, the National Library of Wales (NLW) has become involved with the 1lIF
(Robson, 2016). The motivation behind I11F adoption was related to the fact that the standard

“fitted well with a number of projects the library was involved in”” (Robson, 2016).

The Cynefin project was the first in which I11F images were used (Robson, 2016). This
project included a crowdsourcing platform that would allow users to geo-reference more than
a thousand maps of different regions of Wales from the mid-19" to the mid-20" centuries
(Robson, 2016). By sharing I1IF images the institution delivers the images on-the-fly to their
interface, reducing time and hosting costs (Robson, 2016).

In addition, the Welsh Newspapers online website was launched in 2015 and provided
“access to over one million Newspaper images delivered using Open Sea Dragon on top of the
IIIF Image API” (Robson, 2016). With this project the NWL became a pioneer in IIIF
implementation for newspapers (Raemy and Schineirder, 2019, p.28)

Nonetheless, the main reason for IIIF implementation and development was
interoperability (Robson, 2016). Content requests from other I11F working groups, mainly for
manuscripts, made the NWL share “a Guillaume de Machaut Manuscript with Stanford

University and two ‘Book of Hours’ manuscripts with Yale” (Robson, 2016).

By providing I1IF images of those manuscripts, researchers will be able “to import the

manuscripts into their own tools rather than being restricted by what viewer the NLW has
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provided” (Robson, 2016). Moreover, copies of a same manuscript can be imported into

Mirador and viewed side by side (Robson, 2016).

For another project transcribing the names of Welsh soldiers who died in World War |
listed in The Book of Remembrance, the NWL developed “a Linked Open Data annotation

store that is compatible with Mirador” called Simple Annotation Service (Robson, 2016).

In 2016, the IITF was already becoming the “de facto standard for image delivery and
access on the Web” (Frunzeanu, Robineau and MacDonald, 2016, p.127). The National Library
of France’s Biblissima?! is a digital humanities project “which aims to create a federated access
point for approximately 40 partner databases dedicated to the history of manuscripts and early
printed books, to their circulation and their readers, from the 8" to 18th centuries” (Frunzeanu,
Robineau and MacDonald, 2016, p.115). In this case, the I1IF was implemented to solve the
challenge of providing “a single access point for a large number of digital facsimiles from three
different image repositories: Gallica, the BVMM (“Virtual Library of Medieval Manuscripts’),
and the BVH (“Virtual Humanist Libraries’)?? (Frunzeanu, Robineau and MacDonald, 2016,
p.127). For the Biblissima team, the solution provided by the I1IF (and its visualization tools)
led to the enrichment of digital practices for research purposes (Frunzeanu, Robineau and
MacDonald, 2016, p.127).

In the same year the Vatican Library launched the web platform of its digital library for
manuscripts from its collection annotated with I11F technologies® (Manoni, 2016, p.266) called
Thematic Pathways on the Web: I11F Annotations of Manuscripts from the Vatican Collections.
This project was developed with the collaboration of Standard University Libraries and funded
by the Mellon Foundation (Manoni, 2016; Ponzi with Manoni, 2020).

The reasons for implementing the I11F were related to the growing number of adherent
institutions but also because the IlIF presented opportunities that matched scholarly needs
(Manoni, 2016, p.266). Moreover, the Vatican Library saw an opportunity in “participating in

the evolution towards more advanced tools [are] able to offer scholars new perspectives into

21 Biblissima Portal: https://portail.biblissima.fr/

22 11F collections: https://iiif.biblissima.fr/collections/

23 Thematic Pathways on the Web: IIIF Annotations of Manuscripts from the Vatican Collections:
https://spotlight.vatlib.it
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the world of Medieval manuscripts using IIIF technologies” (Manoni, 2016, p.266-67). The
Vatican Library is of the opinion that the IIIF “allows a complete transformation of teaching”
(Manoni, 2016, p.268) and even made “erased texts more accessible online than in their

physical existence” (Manoni, 2016, p.274).

The Vatican Library started experimenting with the I1IF in 2015 with the design of a
small Proof of Concept (PoC)?* (Ponzi with Manoni, 2020, p.211). This consisted of: (1)
evaluating the possibilities of the Il1IF by managing ten manuscripts in compliance with the
standard as a testbed for the implementation of a digital platform (Ponzi with Manoni, 2020,
p.2011) and (2) identify a sample of sheets from those ten manuscripts to annotate and to
comment upon in accordance with the functionalities of the I11F but also to make transcriptions
of them and other available information (Ponzi with Manoni, 2020, p.2011).

Harvard University’s IIIF adoption effort involved “Harvard Art Museums and Library,
the Faculty of Arts and Sciences (FAS), and the University’s massive open online course
provider, HarvardX” and resulted in the digitization of multiple resources through a shared API
displayed with Mirador viewer (Emanuel, 2017, p. 7). Also, new tools were created by using
IITF and Mirador, “an image viewer and annotation application for HarvardX courses, a new
Harvard Library Viewer, faculty image collections embedded in the Canvas course platform,

and walls of images in the Harvard Art Museums” (Emanuel, 2017, p.7).

For the University, the benefits of the I1IF and Mirador adoption were the opening of
Harvard resources to reuse on the Internet while enabling access to resources from “peer
institutions” (Emanuel, 2017, p.9). Being able to share resources meant that copies of the same

work from different institutions could be compared (Emanuel, 2017, p.9).

In 2016, the “Beyond Words: Illuminated Manuscripts in Boston Area Collections”
exhibition displayed more than 260 manuscripts and printed books from the Houghton Library
(Harvard University), the McMullen Museum (Boston College), and the Isabella Stewart

Gardener Museum (Emanuel, 2017, p.9). The physical objects displayed at the exhibition

24 A Proof of Concept (PoC) can be defined as a small experiment or test of a certain method, idea, or
theory with the aim of demonstrating its feasibility and verify possibilities and potential development.
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“were accompanied by tablets running Mirador, thus allowing visitors to appreciate the

manuscripts’ materiality” (Emanuel, 2017, p.9).

The specific benefits of the adoption to the Harvard Library were: (1) Provide “a more
efficient and standardized way to deliver visual material from the Digital Repository”, (2)
enable materials like codices and scrolls to become suitable for viewing without special
permission (3) offer “a highly interactive viewing experience for visual material” in a teaching
and learning context, while (4) “affording faculty and course staff the opportunity to
dynamically access library and museum material, and their own collections, without having to

replicate images at every turn” (Emanuel, 2017, p.10).

In addition, for Harvard Art Museums, the outcomes of I1IF adoption resulted in: (1)
“enhancing the public’s desire to view the physical objects in the museums’ galleries”, (2)
“expanding image comparison capability in the museums’ digital tours platform, and (3)

“serving as a study in the effort to demonstrate that museum data can be interoperable”

(Emanuel, 2017, p.10).

However, the collaborative nature of the IlIF and the great number of external and
internal partners, as well as the lack of control over II1F and Mirador resources and standards
procedures, were identified as potential risks for Harvard University when implementing the
[1IF (Emanuel, 2017, p.8). Moreover, the number of developers working on the IlIF and
Mirador was outnumbered by project managers in different departments which created a
situation where too many people were involved “in every phase of the project, from

requirements gathering, to development, to implementation” (Emanuel, 2017, p.8).

To solve this situation the only developer working on a full-time basis on the Il11F and
Mirador projects was made product owner and IIIF consortium leader, while the project

management team focused more on coordination and support (Emanuel, 2017, p.9).

Nevertheless, for Martha Whitehead (vice-president for the Harvard Library) the IF
has helped the university to break down internal silos and it is fundamental for teaching and
research at the university (Whitehead, 2022).

In 2016, Europeana started allowing member institutions to distribute their resources
through HIF profiles in the European Data Model (EDM), allowing for simpler image sharing
and a richer viewing experience (Marjolein de Vos, 2017).
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In 2017, in the report “Preparing Europeana for IIIF”, the working group identified two
trends in the handling of IlIF technology by Europeana content providers (Task Force on
Preparing Europeana for 1lIF Involvement, 2017, p.6).

The first was the modernization of digital resource management systems that need to
be compatible with the I11F at low cost while retaining high-quality material®® (Task Force on
Preparing Europeana for IlIF Involvement, 2017, p.6). The second was the development of
institutions’ own solutions for long-term distribution and greater reach among partners with
refinements and expertise aimed at specific users (Task Force on Preparing Europeana for I11F
Involvement, 2017, p.6). The report also lists the I11F’s possibilities for the practice of research
and teaching, such as, for example, the digital reconstruction of the physical structure of a book,
if parts of it are owned by more than one institution (Task Force on Preparing Europeana for
I1IF Involvement, 2017, p .7).

The main challenges related to IIIF implementation identified among Europeana
providers were: (1) the need for IlIF information and documentation to be mainly in English,
(2) low awareness of the IlIF among curatorial staff and senior management, (3) technical
capability and time resources, and (4) the need for a great number of technical and publishing
infrastructure solutions, including customization alternatives (Task Force on Preparing

Europeana for I1IF Involvement, 2017, p .9).

In this context, University College Dublin (UCD) succeed “in delivering new content
from UCD and its partner organisations in Ireland” to Europeana by “creating a microservice
to delivery EDM metadata via Il1F manifests” (Howard, 2017, p.2). The challenges faced by
this institution were related to: (1) The lack of awareness and skills of library staff on web
standards, web annotations and data representation with JSON/JSON-LD and (2) Integrating

new technologies within an infrastructure “based on older library practices” (Howard, 2017,

25 The National Library of Portugal is preparing to implement the I1IF as the institution faces obstacles
with the ingestion of heavy pdfs into Europeana, which does not successfully complete and provokes time out.
The reasons for becoming IIIF-compliant cited by the institution include the migrating of its software to an
international standard and the discontinuation of Adobe Flash. (I am grateful to the BNP staff for this information;
private correspondence, 2021).
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p.4). The e-codices project likewise has “its information harvested by Gallica and Europeana

through IITF” (Long, 2018, p. 569).

Also, in 2016, the National Museum of Sweden implemented the IIIF standards as a
solution to the institution’s lack of funding to expand its infrastructures to provide access to
high-resolution images (Glasemann, 2017). Providing images with different size requirements
through the embedding of an URI means that copies of images are no longer needed
(Glasemann, 2017). In addition, The Il1F was seen as a fast implementation solution and more

sustainable as well (Glasemann, 2017).

However, for small museums this task can be difficult. For example, faced with
technical and resources challenges, the Hunt Museum decided it would “publish its collection
to Europeana via the national aggregator Digital Repository Ireland (DRI)” (ARMA
Consortium, 2022, p. 17).

In fact, 11IF-based aggregation mechanisms are the ones where Europeana sees the most
potential for innovating metadata aggregation in the shorter term (Raemy & Schneider, 2019,
p.32). In addition, the IlIF is also valued by Europeana as it is believed that it is “enhancing
the FAIRness of data” (Isaac & Freire, 2019).

The I1IF APIs supports the interoperability of digital content published on the web while
enabling a better interactive experience with the content (Isaac & Freire, 2019). Moreover, the
accessibility of APIs to researchers means they can access a large amount of data (Hiltmann &
Schneider, 2020, p.8) which I11F supports.

Furthermore, the adoption of standards like the I1IF enhances interoperability among
large number of institutions (Meeus at al, 2021, p.10), while the interoperability provided by
the I1IF APIs supports the automatic re-use of data by researchers, which saves money and
time (Angelaki et al., 2019). Also, their unique URIs make I1IF derivatives findable, accessible

and sustainable in the long term.

In 2017, the United States Holocaust Memorial Museum (USHMM) Search Collection
integrated the IIIF into their newly launched improved method for providing access to
“hierarchically-described archival collections materials” (Levy, 2019, p.27). The IIIF
hierarchical organizing concepts of Collections, Manifests, Items, canvas and content is very

similar to how archivists organize their material into the levels of ‘“collection, series, or
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subseries; file or folder; and item, image, or page” (Levy, 2019, p.27). Thus, the USHMM
chose to integrate UV “because it provides an excellent visual user interface combining the

hierarchical nature of archival collections” (Levy, 2019, p.27).

In 2017, the Confederation of Open Access Repositories (COAR) Next Generation
repositories working group published the “Behaviours and Technical Recommendations of the
COAR Next Generation Repositories Working Group” report, which outlines new emerging
users’ behaviours and recommends new technologies for the next generation repositories? that
will support those identified behaviours (Rodrigues & Shearer, 2017). To support the behaviour
described as “Interacting with resources (annotation, commentary, and review)”, the report
recommends the IIIF for enabling interaction with images through annotation, for example
(Rodrigues & Shearer, 2017, p. 19). The report also noted that the I1IF meets the distributed

nature?’ required for a next generation repository (Rodrigues & Shearer, 2017, p.19).

In 2018, The National Gallery of Art (NGA) Library in the USA adopted the IlIF
because other departments in the Museum had adopted the protocol and because it is a charter
member of the Digital Cicognara Library (DCL) which is a digital project that recreates the art
library assembled by Count Leopoldo Cicognara in the 19" century (Zhou, Y., & Long, Y.,
2020, p. 17-18). This project adopted the I11F so that its members can display their contributed
resources in a standard way (Zhou, Y., & Long, Y. ,2020, p. 18).

By upgrading their imaging equipment and migrating from Ex-libris VVoyager to an Ex-
Libris cloud-solution with two services, Alma and Primo (Internal and external interfaces,
respectively), they became aware that they needed: (1) a suitable method of providing high-
quality images to their users and also be able to create on-the-fly directive files; (2) to provide
interoperability so they do not end up in silos; (3) to provide resources that can be manipulated
and empower users to make most of them in their work, (4) to increase of the scalability of the
digital assets and projects (which in the NGA have doubled in number in the last ten years),

(5) provide varied ways of access based on existing copyrights and licensing agreements (6) to

% According to the COAR, the next generation repository is a networked resource-focused infrastructure
and service that manages and provides access to a variety of resources through HTTPs URIs while supporting
technology development and resources update (Rodrigues & Shearer, 2017, p.4).

21 A distributed network can be described as a network in which different services/resources providers
function in a standardized way and interact with each other in the same way (Rodrigues & Shearer, 2017, p.32).
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provide an organized different number of digital holdings to single records (7) to maintain the
metadata from their MARC records via UV (Zhou, Y., & Long, Y., 2020, p. 17-18). Previously,
the NGA Library were presenting their assets through a Java-script viewer that supported slow-
resolution derivatives of JPEG files which had to be manually created at various dimensions
and consequently it was time consuming work for the library staff (Zhou, Y., & Long, Y., 2020,
p. 17). Also, the low resolution of these files limited the users’ interactions, such as zoom in

(Zhou, Y., & Long, Y., 2020, p. 17).

According to the authors, the attraction of the I1IF was also related to the presentation
features that enable objects to be embedded directly into an existing online record while
providing high-resolution TIFF files that can be deep zoomed (Zhou, Y., & Long, Y., 2020, p.
18). In addition, they found they could also provide and present the metadata from all MARC
records through Universal Viewer (Zhou, Y., & Long, Y., 2020, p. 18). The authors also noted
that the open-source nature of the I11F is an advantage in terms of future developments in digital
asset leverage (Zhou, Y., & Long, Y., 2020, p. 18).

The prototype of the Digital Library of Artistic Production of the School of
Communications and Arts of the University of Sdo Paulo (Brazil) used the 111F because of its
interoperability feature but also because it brought other benefits, such as: (1) the image
comparing and cropping functionalities, (2) functionalities for the creation and reuse of images,
and for the (3) annotation of images and transcription of texts, (4) its compliance with other
open source Image APIs (UV, Mirador, Internet Archive Book Reader, Luna, Diva.js) and
Image servers (IIP, Djatoka, FSI, Loris, ContentDm, LuraTech, Digilib) (5) its image
visualisation capacity with deep zoom functionality, (6) its control over the reuse of shared
images outside the institution’s website, and (7) its access to images via a standard URL
scheme (Ferreira, Macambyra & Lima, 2018, p.14-15). The authors believe these are important
features of digital libraries which will support the study and research of art in the context of

academic production (Ferreira, Macambyra & Lima, 2018, p.15).

In 2019, the IIIF was defined as “an indispensable infrastructure for digital humanities
research” (Kitamoto, 2019, p. 1) and had already delivered over a billion images worldwide
(Kitamoto, 2019, p. 1, Roddis, 2020; Manoni, p.313, 2022). In fact, in the realm of current

tendencies in the management of digital media, Marshall Breeding believes that “the
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combination of interoperability via Il1F and large-scale shared repositories could significantly
decrease the cost of managing images and other types of media for libraries and enable access
for researchers to expansive collections while preserving the customized interfaces, branding,

and access control inherent to the current environment of standalone repositories” (Breeding,

2018, p.18).

In 2019, the Veneranda Biblioteca Ambrosiana launched its new digital library and
joined the 1HIF community (Cusimiano, 2021). Currently, the library is providing more than
290,000 IIF-compliant images (Cusimiano, 2021).

The main reason to adopt the I1IF was to provide access to high-quality images of its
manuscripts (Cusimiano, 2021). Adopting an OPAC-centered approach in order to maintain its
bibliographical records, users from the library are presented with a Mirador link and can enjoy
“an unprecedented viewing experience” (Cusimiano, 2021). This approach means that the
Digital library management system deals only with the presentation of the images that are
located externally from the OPAC (Cusimiano, 2021). The OPAC, on the other hand, is used
exclusively for the description and cataloguing of the manuscripts (Cusimiano, 2021).

Also, in 2019, the digital repository from the National Library of Polond, Polona
adopted the IlIF as part of its development in technology and user experience (Rosa, 2019,
p.27). Launched in 2006, Polona was the first digital library in Polond (Rosa, 2019, p.23). Their
aim in delivering I1IF Manifests is to deliver data from the National Library of Poland to the
international community, promote openness in Poland (Wronkowska, 2018), and participate in

an international consortium (Rosa, 2021).

Polona is a national interface with 42 content providers contributing with their resources
(Wronkowska, 2018). The goals of Polona are centralization, openness and enhancing user
experience by gathering widespread collections from the Polish GLAM sector (including small
libraries) on a safe database and delivering images in a common interface in a standard way
through the 111F (Wronkowska, 2018). By delivering high-resolution images in a standard way
the library aims to allow users to decide how to reuse them (Wronkowska, 2018).

As a result of European funding for digitization, small libraries started digitizing their
collections. It meant there was a maintenance cost, which Polona proposed to address by

offering cloud-based storage for their content and by making it visible at Polona (Rosa, 2021).
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Since 2013, Polona have been upgrading and redesigning what has become “a leader in
the fields of technology, user experience and quality of provided images” and have switched
“from being a simple image and metadata repository [to one] in favour of digital workspace
[...] that provides tools for working with digital objects in a convenient web interface” (Rosa,

2019, p.23).

The University of Coimbra’s digital repository for old books (before 1940), AlmaMater
(Miguéis, p.37) implemented the IIIF Image and Presentation APIs as a result of new
developments and it is providing to its users a more appealing interface for use (Silva et al,
2019, p.317).

Furthermore, since the launch of British Art Studies (a digital open-access journal
published by the Paul Mellon Centre for Studies in British Art and the Yale Center for British
Art) in 2015, “the evolution of the International Image Interoperability Framework (IIIF) has
offered the single most significant addition to the art historian’s tool set” (Card at al, 2019,
p.161) as it allows viewing, zooming, and reassembling of “image resources that can be
incorporated within the body of published texts, making both image-based and textual primary
documents” (Card at al, 2019, p.162).

Since 2019, the Portuguese Early Music database (PEM) has been displaying IlIF-
complaint images (Ferreira, 2022, p.6n). The images are transformed into the TIFF format

through the 11PImage server and displayed via OpenSea Dragon viewer (Ferreira, 2022, pén).

The International Cultural Heritage Project “A World of Diamond Workers in Belgium,
The Netherlands and France, 1895-2000” implemented the IIIF in 2020 because they wanted
to improve tools for history research (Veramme, 2021, p.6). Their requirements were improved
interaction with and dissemination of their digital assets and enhanced accessibility through
linked data (Veramme, 2021, p.6). These requirements were related to “extracting a certain
region of an image, zooming, annotation, displaying metadata, showing pdf files, establishing
strings of images, making the material easily sharable” in the context of their OPAC
(Veramme, 2021, p.12). Previously, the library’s platform was limited since it presented only
one image per record, lacked a full-text research tool and could not support newspaper
presentation (Veramme, 2021, p.13).
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Following the YCBA, the largest special collections library at Yale University, the
Beinecke, launched its new digital platform in January 2021 to which 1.1 million images were
migrated (Hirsch & Appleby, 2021). This new platform was established with the goal of
creating manifests and an I11F image viewer (Hirsch & Appleby, 2021). The current navigation
of items is smoother than in the older version where each item was opened in a new page (there
was no image viewer integrated into the website) and images could only be zoomed (Hirsch &
Appleby, 2021). Therefore, the use of UV or Mirador proved to be a great improvement in
terms of the image viewing experience (Hirsh and Appleby, 2021) The goal is to unify the
different libraries in this platform as museums from the University are also moving in the same
direction (Hirsh and Appleby, 2021)

Stanford University libraries launched, in November 2021, a handbook about archival
discovery and delivery in the context of a working group meeting of CHIs interested in the
development of Virtual Reading Rooms (VRRs)?® (Matienzo et al, 2021). In this report, it is
suggested that the I11F has “the potential to set technological precedents and user expectations
for digital collection access” (Arroyo-Ramirez et al., 2021, p.166).

In 2020, the Towards a National Collection Initiative (TNC) was launched in the United
Kingdom (UK) with the aim of supporting “research that breaks down the barriers that exist
between the UK’s outstanding cultural heritage collections, with the aim of opening them up
to new research opportunities and encouraging the public to explore them in new ways”
(Towards a National Collection, 2020a). In this context, the “Practical Applications of IIIF”
working group was created to research how “IIIF resources can be used as supplementary
information to support and enrich online publications or exhibitions” (Towards a National
Collection, 2020b) and to highlight opportunities and benefits that 111F standards can offer to
a wide audience of institutions and researchers (I11F, 2020b). It also seeks to support smaller
institutions with no image service or Information Technology department (111F, 2020b) and to

facilitate the creation of “new aggregated IIIF presentations based on existing resources

28 A VRRS is “a controlled online research environment in which the discoverability and/or downloading
of archival materials is deliberately limited, and/or access is restricted to users who have created a limited-term
account and agreed to terms of use similar to those that apply in a physical reading room of an archival repository”
(Society of American Archivists 2021).
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(overcoming a significant barrier to its adoption)” for non-technical researchers (Towards a
National Collection, 2020b).

The TNC has published its findings in the form of a final report that describes the I11F
as “a mature, established ecosystem” that “operates beyond a purely presentational layer”
(Padfield et al, 2022, p.3) and, according to the report, its adoption will reduce delivery costs
and provide a shared common user experience (Padfield et al, 2022, p.3). Yet, “across the
sector, there is some confusion about what ‘using IIIF’ actually means, or what benefits it
would bring”. The fear is it is creating a digital divide as “most IIIF implementation [is] made

in large-scale organization[s]” (Padfield et al, 2022, p.3)

The ARMA — The Art of Reading in the Middle Ages project by the Europeana Generic
Services project and co-funded by the European Union, which ran between 2020 and 2022, had
the following goals: (1) “to support European cultural heritage institutions by giving digital
access to new medieval objects through Europeana” and (2) To explore “how these digitised
items could be used in the classroom to demonstrate how reading culture in the Middle Ages
became a fundamental part of European heritage” (Szynkielewska, 2022). In addition, all
digitised items from the different partners within the project were required to have an IlIF
manifest (ARMA Consortium, 2021, p.5).

Overall, the seven cultural-heritage-institution members of the consortium?® “provided
over 34,000 new digital versions of medieval manuscripts, printed books and coins to
Europeana and updated and enriched another 31,000 items already available through the

Europeana website” (Szynkielewska, 2022).

In a report “Recommendations on the Implementation of IIIF” (ARMA Consortium,
2022) each member describes the benefits and challenges of I1IF implementation. In the case
of the Hunt Museum (which contributed two manuscript fragments to the ARMA project), the
benefits of the IIIF for “a museum and cultural institution” are “its interoperability, ability to

share and the tools and viewers which can be used” (ARMA Consortium, 2022, p.17).

29 The National Library of France, Hunt Museum, Manuscriptorium, Narodna in univerzitetna knjiznica
(The National and University Library — NUK), Bruges Public Library, Staatsbibliothek zu Berlin (SBB) and
Leiden University Libraries.
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Bruges Public Library (another member of the ARMA Consortium) conducted surveys
with non-technical users prior the development of the Mmmook project and found the
following challenges related to the IIIF from a user’s perspective: “the impracticality of
combining various offline, I1IF-compliant and non-111F-compliant materials in research; the
‘scary’ technical jargon (e.g. ‘manifests’ and ‘json’); the absence of IIIF-infrastructure at the
user’s institution; the lack of insight into the possibilities beyond basic functionalities (e.g.
zoom); fear of investing too much time for too little profit, or of link rot” (ARMA ARMA
Consortium, 2022, p. 19). The recommendations set by the report were to “provide basic non-
technical education on the reuse of I1IF-data; provide rich metadata; invest in SEO as Google

remains the main entry point for searches” (ARMA ARMA Consortium, 2022, p. 19).

In addition, other challenges were addressed by the members of the ARMA
Consortium, which led to recommendations for the future implementation and development of
the IIF itself: (1) for institutions with the Il1F already implemented, it is recommended that
they enrich the metadata of their items and make use of the SeeAlso property in the manifest to
link original bibliographical information as the I11F still lacks a metadata labelling standard
(ARMA Consortium, 2022, p. 30); (2) when implementing the annotation feature (which was
not implemented in the project because of limited time), institutions must be careful in
managing them “to prevent and react to abuse, such as spam, copyright infringement and
(other) illegal content” (ARMA Consortium, 2022, p. 31), setting “terms and conditions [for]
creating annotations” or “having authentication and authorisation of users who can make
annotations” (ARMA Consortium, 2022, p. 31), while having the annotations linked to
manifests centralized for controlling what has been annotated (an issue still being investigated
by the I1IF community) (ARMA Consortium, 2022, p. 31); (3) for multilingual manifests it is
recommended to use both the SeeAlso IlIF property to link to structured metadata and to
annotate the manifests with different languages that the I1IF supports (ARMA Consortium,
2022, p. 31); and (4) for those institutions ingesting images into Europeana (as was the case
with Leiden University Libraries), it is recommended to “limit the size of the image requested
from the server with the use of the I1F link syntax” (ARMA Consortium, 2022, p. 32) to avoid
problems with media processing and publication during the Europeana ingest workflow
ARMA Consortium, 2022, p. 31).

70



For Babcock & Di Cresci (2019), as the 11IF community grows and more institutions
implement the I1IF, they will be more capable of increasing support for smaller institutions
wrestling with the I1IF requirements and/or those that do not have an information technology

infrastructure or “that rely on vender solutions for their digital repository needs” (Babcock &

Di Cresci, 2019, p.193).

Another challenge associated with the IIIF is its emphasis on the provider side.
According to Joris van Zundert, the potential offered by the IIF is not yet fully exploited by
the international scientific community because it is not easy to make scholars (in this case of
philology) change their way of working (Pierazzo, 2019, p.14). Researchers from the ROIS-
DS Center for Open Data in the Humanities (Japan) also believe that the current IIIF
specifications design is provider-centric, so it does not allow researchers to fully take advantage
of it for their studies (Kitamoto, 2019). To address this problem, they developed a more user-
focused functionality for the I1IF called the Il1F Curation Platform (Kitamoto, 2019,).

However, institutions that would like to pull llIF-compliant-images for their Il1F-
viewers will need the support of “content experts, such as archivists, historians, digital
humanities and/or art scholars, who may be familiar with external repositories and sources of
IIIF content” as discovering such sources is a challenge (Magnuson, 2016). To address this,
institutions usually make the I11F logo visible on their website or adjacent to the items that are
compliant or use other forms of referencing (see the Guides for Finding I11F resources by the

[IF community: https://iiif.io/quides/finding_resources/).

In conclusion, the I1IF stands, in the literature, as an alternative to the current paradigm
of digital repositories on the web, which proposes a new approach to the management of online
image collections and practices for accessibility and reuse of resources on the web. In other
words, the IIIF is considered “a fundamental and indispensable piece for the creation of a new
digital library” (Cusimano, 2019, p.134). Furthermore, “[...] If it were created a real movement
to support the growth of IlIIF as a ‘lingua franca’ in the management of online image
collections, we could have in a very short time a real revolution in the way of exploring and
enjoying the immense digitized cultural heritages already available via Web” (Salarelli, 2017,
p.65).
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3.3 The llIF in Portuguese CHIs and universities

Through the literature review, Portuguese institutions and projects that had

implemented or are planning to implement the IlIF technology were identified. Also, an

institution was identified through a presentation abstract at a conference and another through a

digital humanities workshop.

However, the only Portuguese institution identified as an IlIIF adopter on the IIIF

Implementation and Consortium map®° is the University of Porto.

Table 5 - Portuguese institutions identified as present or potential I11F adopters.

Institution/Project

I1F implementation

How was identified

Az Infinitum — Azulejo Referencing | Planning Literature review

and Indexation System

Portuguese Early Music Database | Implemented Browsing at the PEM

(CESEM/FCSH-NOVA) website and Literature
review

AlmaMater (University of Coimbra) | Implemented Literature review

National Library of Portugal (BNP)

Planning to implement the
I1IF in the context of the
Europeana aggregation in
which the BNP

participates.

Via e-e-mail inquiry

“From Data to Wisdom” (Instituto

de Filosofia - Faculdade de Letras,

University of Porto)

Implemented

I1IF Reader Workshop
at DH Lab
(NOVA/FCSH)

%The IIIF implementation and consortium map is available through the following link:

https://www.google.com/maps/d/viewer?mid=1faJRKJpj2Vau

RDwt8af040x0GTVozp&Il1=30.177259383498

008%2C-6.825096623594831&7=3
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https://www.google.com/maps/d/viewer?mid=1faJRKJpj2Vau__RDwt8af040x0GTVozp&ll=30.177259383498008%2C-6.825096623594831&z=3

Casa Sarmento (University of | Implemented via Omeka S | IV Jornadas de Open-
Minho) Source conference
abastract (2022) and via

e-mail inquiry.

3.4 Trends in Library infrastructures and services development

In 2015, an extensive study on the process and rationale for library DAMS migration
was conducted (Stein & Thompson, 2015). The main conclusion reached was that libraries
were migrating to open-source software, which was linked to a high-score desire for more local
control and autonomy of their assets (Stein & Thompson, 2015). Through a survey, the study
identified five major reasons for DAMS migration: (1) content management, (2) metadata, (3)
Extensibility, (4) Preservation & User Interface customization and (5) Technical support (Stein
& Thompson, 2015). The rationale or institutions for this migration was based either on the

dissatisfaction of their current system or future needs (Stein & Thompson, 2015).

The desire for more local control and autonomy of assets is apparent from the
Extensibility section of the survey where the questions “Institutions can create their own
modules/plugins/widgets/etc. for the ‘New DAMS’” and ““New DAMS’ to have an available
API” scored at the top (Stein & Thompson, 2015). At the same time, “The code base is available
for everyone to see and use (open source)” question scored high, which led the researchers to

conclude that institutions are looking for open software options (Stein &Thompson, 2015).

Within content management, scalability (such as the ability to store large amounts of
data without negatively impact system performance) and extensibility were two major features
highly desired. The importance attached to extensibility and scalability can be linked to another
trend in digital asset management, which is the migration from a monolithic infrastructure to a

microservices infrastructure (Stein & Thompson, 2015).

The microservices architectural model “is an approach to developing a single
application as a suite of small services, each running in its own process and communicating
with lightweight mechanisms, often an HTTP resource API” (Lewis & Fowler, 2014). The

word refers not to its small scale but rather emphasises how “each service is fine-grained, [with]
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high cohesion to focus on fulfilling a granular responsibility” (Jaramillo et al., 2016).
Moreover, “each service should be treated as an independent application with its own source

code repository and delivery pipeline” (Jaramillo et al., 2016).

Some of the I11F’s implementation in University Libraries was a direct result of attempts
to address the use of a non-appropriate monolithic architecture as a solution for replacing
obsolete systems. Instead, for the institutions discussed below, a microservices approach was
seen as better suited. Furthermore, the I1IF approach can potentially make the accessibility of
digital collections more sustainable (Babcock & Di Cresce, 2019, p.190).

In 2016, the University of California, Los Angeles, began a migration from out-of-date
and closed software to adopt a microservice around the 111F application that consisted of three
independent services: (1) image preparation/transformation, (2) I1IF manifest generation and
delivery, and (3) I1IF image server delivery with the aim to alleviate their open-source digital
repository software, Samvera, from handling the load of those tasks (Gomez et al, 2020;
McAulay, 2021).

The services selection choice was made based on a tooling approach: for image
transformation, they chose Kaduku for JPEG2000 transcoding, Cantaloupe as their image
server and Amazon’s AWS (a cloud) to store images and act as a server (Gomez et al, 2020).
These microservice suite components can be changed or replaced while not affecting others
(McAulay, 2021). Previously, the institution’s system was built locally making it isolated and
unable to share code (McAulay,2021).

The benefit of this approach is that the institution has an improved system with nimbler
development and maintenance (McAulay,2021). On the other hand, a microservice approach
has the downside of are a never-ending series of new implementations (McAulay, 2021).

After failing to identify a monolithic solution, the Boston College Libraries replaced
their discontinued repository platform by adopting a microservices architecture approach,
which would continue to support “METS in their workflow and maintain the order and
relationship among multiple constituent files in a single object” (Mayo et al, 2019). The Boston
College Libraries wanted to maintain the same experience in the archives reading room by

providing a high level of structural description. To achieve this, they realised they could use
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METS in their workflow to generate I11F manifests, which would be displayed in Mirador along

with their structural information (Mayo et al, 2019).

In 2013, the University of Toronto Libraries created a web discovery portal, Collection
of U of T, as a direct response to the need of archives and libraries departments, faculty, and
outside partners for technological support to make their collection available online (Babcock
et al, 2020). In 2016, the I1IF had been implemented and now has become the main images
delivery service as every image and collection in the repository has an I1IF manifest (Babcock
et al, 2020). The infrastructure of Collections of U of T is made up of “pluggable pieces”,
which means every stage of ingest works through different scripts implemented independently

throughout, including the creation of I1IF manifests (Babcock et al., 2020).

However, for the UTL, the IIIF still cannot perform every task available in robust
repository platforms such as preservation while search and discovery through I11F-compliant

views is yet to be thoroughly researched (Babcock & Di Cresce, 2019, p.190).

Another example of a microservices approach is the one implemented by the Harvard
University Libraries which host over 55 million images in their IlIF infrastructure (over 3
million of these are from the museums’ collections) (Amaral, 2022). The microservice
approach was chosen because it covers the university’s architectural principles design that
consists of separation of concern, single responsibility®! and the principle of least knowledge
(Amaral, 2022). In this case it translated into different services modules: Login, Asset Lookup

and Manifest conversion (e.g.) (Amaral,2022).

Moreover, the growing digital and network environments of libraries reflects two other
trends: “the reorganization of research work by the digital environment” and “the
reorganization of the information space by the network™ (Dempsey, 2016, p.339). These new

roles for the library are based on a model coined as the inside-out library.

The first trend is related to the increasing role of the library as both a creator and a
supporter of learning and production of research outputs by internal users (Dempsey. 2016,
p.339) while sharing the research outputs with the world.

31 Each module or service has a specific responsibility.
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In the inside-out model, the library collections and services are built around users’
research and learning needs and workflows. One service of the inside-out library is the support
of digital scholarship and digital humanities projects (Dempsey, 2016, p.345). This includes
the support of faculty web-based projects and the creation of learning materials (Dempsey,
2016, p.345).

The second trend is related to the shifting of the library’s role as a buyer and collector
of material for local use towards being a facilitator of services and information available both
locally or externally through a network of library collaborations or other third-party partners
with the aim of meeting users’ needs or expectations (Dempsey, 2016, pp.339, 341 and 350).
Reflecting this trend, libraries are increasingly providing access to “network resources they do
not own or license” and participating in aggregation efforts to “unite collections and potential

users” (Dempsey, 2016, p.350-52).

Other adoption tendencies identified in the Stein & Thompson study (2015) include a
trend towards using open-source software by institutions. Open-source software (OSS) or Free
and open-source software (FOSS) has now been a reality for the last decade (Wasserman et al.,

2017, p.193). Open-source software can be described as follows:

Open source is a term that originally referred to open source software (OSS). Open
source software is code that is designed to be publicly accessible—anyone can see,
modify, and distribute the code as they see fit.

Open source software is developed in a decentralized and collaborative way, relying
on peer review and community production. Open source software is often cheaper,
more flexible, and has more longevity than its proprietary peers because it is developed
by communities rather than a single author or company.

Open source has become a movement and a way of working that reaches beyond
software production. The open source movement uses the values and decentralized
production model of open source software to find new ways to solve problems in their

communities and industries. (Source: https://www.redhat.com/en/topics/open-

source/what-is-open-source).

The origins of the IIF are in a group of technologies from libraries that sought to solve
issues around the accessibility of resources on the Web. More specifically, the IIIF is “a set of
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open standards for delivering high-quality, attributed digital objects online at scale” through its
public APIs. The nature of open-source code means that the I11F supports other open-source
tools, as is the case for many IlIF-compliant tools like the I1IF Archiver and Il1IF-compliant
viewers such Mirador. Thus, joining the IIIF is a natural step for institutions that already
support open-source software, such as the University of British Columbia (UBC) Library
(UBC, 2022).

However, incorporating IIIF technology “into existing legacy applications that host
high resolution images is a challenge” (Magnuson, 2016) as institutions do not “necessarily
want to build a separate IIIF image server” and may prefer to store their high-resolution images

in their current repositories (Magnuson, 2016).

In 2017, the 11IF museums group sent a letter to more than 70 DAMS vendors asking

them to incorporate native I11F support into their products:

We are confident that some of the I11F viewer clients would be useful as components of
your product,and utilizing IIF could be a cost-reducing effort. IlIIF integration
provides software vendors with a growing market of repositories and their users
looking to utilize I1F, a guaranteed web- and standards-friendly framework aligned
with existing W3C specifications, and the ability to offer your clients innovative new
uses and features from native capabilities. Furthermore, providing Il1F-support to your
clients will allow them to present more compelling digital interfaces, provide increased
interactivity and scholarly research with their images, and publish their images so they
can be collocated with other relevant images from other cultural heritage

organizations. (Source: https://iiif.io/news/2017/05/01/letter-to-dams/).

In the same year, the Online Computer Library Center (OCLC) incorporated the Il1F
core APIs into proprietary software CONTENTdm which is considered “the most widely
implemented digital asset management systems used by libraries” (Breeding. 2017). In the year
before, the Luna Imaging incorporated the I11F support into the Luna software (CHDS, 2018).
The incorporation of IIF into Luna was driven by their biggest client, David Rumsey
collections at Stanford University (Renton, 2017).

However, Lauren Magnuson believes that “it may be some time before legacy digital

asset management applications integrate 111F easily and seamlessly” (Magnuson, 2016).
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3.5 Literature review — summary

The summary of the main findings from the literature review are listed below:

The advantages of I1IF implementation

Interoperability

To become internally and externally interoperable is one of the main reasons institutions
implement the IlIF. The interoperability aspect of the IlIF is very attractive as it allows
institutions to disseminate their content and metadata for external re-use, making them more
openly accessible and FAIR-compliant. Also, IIIF interoperability elements enhance
aggregation and centralization efforts with the possibility of providing a single access point
for resources of different institutional origins while supporting partnerships among them. In
addition, the I1IF model allows parts of the same object be reunited in the browser through

its shared canvas.
Modernization of Infrastructure and DAMS

Most institutions feel the need for a modernization of their Tl infrastructures and to create
their own solutions for long-term distribution and ingest of content. The IIIF is also
considered a suitable solution for those institutions lacking funding for infrastructure
expansion and improvement of content management. In addition, the I11F is a faster and more

sustainable option.

Also, institutions wanting to provide new and better services to their users, like access to

high-resolution images, led to I1IF implementation.

On the other hand, I11F-compliant software and DAMS migration have led institutions to re-
think their digital image delivery workflows to accommodate I11F modules. In addition, the
migration from a monolith infrastructure to a microservice approach has also been influenced

by IIF implementation.

The nature of the I11F enables institutions to eliminate duplication of images and create on-

the-fly derivatives of them which means internal systems become more scalable and
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extensible while delivering content becomes less-time consuming and cheaper. Moreover,

institutions look for solutions that will not overload their servers.

Also, providing high-resolution images to users while maintaining control of copyrights and

the reuse of images are seen as advantages of the Il1F.
New users’ behaviors and needs

The behaviors and demands of users led to the transformation of services and products of
information providers. Institutions want now to provide tools that enhance research and
teaching, which I1IF supports by enabling user interactivity with resources through deep
zooming, panning, cropping, annotating, and sharing. The ability to have different resources
in the same viewer for the purposes of comparison is highly beneficial for GLAMs and
university libraries that wish to provide resources for researchers and students.

Through the I11F-compliant tools like Storiiis, Exhibit, Omeka S and C (among others), users
can disseminate knowledge, share research outputs and improve remote teaching with the

possibility to embed I1IF manifests into their websites.

Also, the interoperable nature of the IIIF means institutions can provide a collaborative
workspace for researchers. Through the IlIF-viewers, users can have access to multiple
images at the same workspace and they not no longer need to download and store the images

locally. In addition, the 111F supports crowdsourcing projects through its annotation feature.

The 11F can also maintain and present current metadata schemes and formats (MARC, MET,
e.g.) and reproduce the experience of a reading room or classroom. For some institutions,
the 111F enhances the quality of damaged documents, and it has the power to reunite dispersed
parts of resources into a single viewer. For some institutions, the I1IF’s tools have improved

research in humanities subjects like Art History and History

Also, the implementation of a basic IlIF project demands a minimum of IT effort, which is

beneficial to individual or small digital projects.

Outreach and Sector influence
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The implementation of the I1IF is also influenced by the growing number of adopters among
the CHIs. As institutions are making their resources more accessible, they want to improve

their presence and re-use of their content while reaching new audiences.

More specifically, for a few institutions working in inter-institutional projects, IlIF
implementation was the consequence of a successful implementation in a specific

department of the institution.

Also, the IlIF supports the creation of online exhibitions that showcase collections at low

cost.

The challenges/risks of 111F implementation

Managing internal and external resources and staff

The first challenge institutions must overcome is their internal silos. In bigger institutions
with several departments, contents and resources can become isolated. The IIIF demands
different types of professionals from different departments to work together which can cause
an imbalance within teams. The challenge for institutions is to allocate the right number of
resources and expertise while managing the involvement of external patterns and vendors in

the project.
Institutions’ lack of technological and human resources

One big challenge for institutions is a lack of dedicated resources, either technological or
human. The digital skills of staff are also mentioned as a challenge for implementation, since

technologies like the I1IF demand a minimum of IT knowledge, specific expertise, and time.
I1IF APIs and I11F manifests limitations

The fact that the I1IF does not directly support metadata aggregation is a challenge for
institutions. This is due the fact that the metadata inserted in the Il1IF manifest is only
contextual and is not readable by machines (only humans), which is a challenge for the search
and discoverability of resources. Also, the metadata in 11IF manifests are not standardized

which means different institutions can use different metadata schemes.
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Although some efforts have been made through the development of user-centric tools, the
I1IF focusses mostly on providers of resources than the user which limits the potential use of

the I11F by researchers.

Also, institutions are confronted with the challenge of integrating (and maintaining) the
traditional practices of management and delivery of information resources into a new

application and software.

Although it complements or improves already existing solutions, the II1F still lacks in its
development capacity for the preservation, search, and discovery of images through 11F-
compliant viewers. Also, annotations are not yet centralized and institutions cannot easily

locate all the annotations that have been made on their items.
Institutions lack I11F resources control

Institutions do not have a roadmap for I1IF implementation and neither control 1IF or 11F-

compliant viewers, resources and standards procedures.

Also, I1IF-compliant images can be viewed outside their institutional repository platforms of
origin, which means that they can be viewed in more than one place on the web.
Consequently, the original institution loses its main function — to provide accessibility to its

OWnN resources.
I11F shortcomings on promotion and universality

The I1IF is not well known among information science, CHI professionals and institutions’
top managers. Thus, IIIF benefits are still confused or unclear. In addition, the main I1IF
working language is English, which can be a barrier for implementation for institutions

speaking other languages.

Also, the I1IF is mainly implemented by large-scale institutions, which may cause a digital

divide in the sector.
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4. Results of the interviews

General overview

This study investigates the following research question: What are the advantages and
the challenges of IlIIF implementation by CHIs for the accessibility and reuse of cultural

heritage resources on the web?

With these questions in mind, an interview guide was built around the following topics:
adoption reasons, challenges, and benefits. In total, five interviews were conducted with
professionals from one national library, two research units and two university libraries from

different European countries.

This chapter presents the results of a thematic analysis of the interviews conducted
manually on Microsoft Word. The final thematic map (see Figure 30 below) is based on the
research question, which is divided into two main themes: I1IF Implementation advantages and
I1IF Implementation challenges. The thematic map was created firstly by placing these at the
top. From there, each interview was analyzed individually in a separate Word file where a table
with two columns was drawn. In the right column appeared the interview text while in the left
column the codes. The codes are descriptions or summaries of the data. During the process of
coding, the extracted data was highlighted for matching with the related themes in the final

report.

The next step consisted in sorting similar codes (or descriptions) into groups. Later,
once the subject of each code was identified, sub-themes were created. Afterwards, the
identified sub-themes were placed underneath the main pre-defined main themes to create a

thematic framework.

The following illustration shows an example of this process. | selected a part of one of
the interviews from which | extracted four codes: (1) the need to improve data openness and
delivering full-resolution image, (2) data openness goal (3) the support of I1IF in the institution
policy in accessibility of full-resolution materials that can be made public and (4) the goals

achieved were: Promotion of data openness and new developments.
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The need to improve data openness and
delivering full-resolution image

Data openness goal

The support of IIIF in the institution
policy in accessibility of full-resolution
materials that can be made public

The goals achieved were: Promotion of
data openness and new developments

What were the issues or needs that led to the IIIF implementation?

We strived to improve our data openness. Our open API facilitated metadata harvesting but did not provide a mean for
downloading images in full resolution, that’s where IIIF came in handy.

‘What were the goals and expectations related to the implementation of the ITIF?
The goal was to improve our data openness. No other reason was needed.
How is the IITF complaint with your institution’s digitization and online accessibility strategy?

We support full accessibility of full resolution materials that can be made public according to copyrights. That's why we
didn’t need to hide our manifests and image links inside them.

‘What goals or expectations were met?

I believe that we promoted data openness in our country and were met with enthusiasm during several international events
and workshops. IIIF also helped a lot during the development of a new version of (e wesiie] (scheduled to launch next year)

Figure 30 - illustration of a thematic analysis (coding the interview in Word Ms)

The four codes were placed together in the same group related to the issues/needs that

led to I1IF implementation.

As Open Access was a common theme, a sub-theme was created called Alignment to

the open access policies around which the codes were clustered. Also, the need for

Interoperability was identified as a common theme in other extracted codes. A subtheme related

to interoperability was subsequently created in which all the codes related to it were placed

together.

Finally, both sub-themes were placed underneath the pre-defined main theme,

Advantages of I1IF implementation. The thematic map, created as a result, is as follows:

Advantages of 1F
F implementation
implementation challenges
. Support of HIF int i
To become Alignment to the open transfgrpmation of imol?h:?rr]?ag: lIF technology high
interoperable access policies roles and services delivery workflows learning curve

Figure 31 - The thematic map with two main themes and its sub-themes.

The analysis of the framework will be divided into each main theme, followed by its

sub-themes. It will focus on the answers given by the different respondents. The aim is not to

analyze each interview specifically but to observe similarities and differences between the

different interviews in order to understand I1IF implementation from a general point of view.
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The advantages of I11F implementation

The first main topic investigated was the reasons that led institutions to adopt the I1IF.
From the literature review it was clear that the reasons ranged from a future need to a problem
that needed to be solved. In addition, the potential benefits gained from implementation are

seen as motivations towards implementation or the continuing use of the protocol.

Overall, the data revealed that Il1F advantages are as follows: (1) alignment of open
data policies, (2) interoperability and (3) a route to the transformation of roles and services

provided.
e To become interoperable & alignment to open access policies

One of the main advantages for IlIIF implementation cited by the institutions
interviewed for this study is interoperability. The interoperability aspects of the I1IF supports
the institutions that want to make their resources more accessible and available for reuse. Also,
it allows them to have their systems linked to other external systems.

For example, one of the reasons that led to I1IF implementation for respondent 2 was that
they previously had “no standard for image interoperability”, and even though they “had a good
body of content in the image repository, [...] it was not particularly interoperable”. However,
they wanted the availability requirements of their images on their websites to improve: “we

knew we could take our image provision to supply websites a step further”.

Thus, their goals were “[...] allowing systems to talk to each other better; letting [...]
images be used in the outside world more”. In addition, they wanted interoperability between
theirs and their partners’ systems: “The great thing about the [aggregation] site is that it actually
hosts content ACROSS institutions [...] — it comes STRAIGHT from their systems”.

Similarly, respondent 3’s goals behind IlIF implementation were to improve the
presentation and interoperability of their digital heritage resources and therefore to increase the
promotion and reuse of them: “To improve presentation and interoperability of the digital
heritage [...] of the institution. To increase the promotion and use of digital heritage [...] in the
context of research and to promote it to the general public”. When asked what the main benefits
of 1IIF implementation are, respondent 3 answered that they are the “[...] sharing and

interoperability of contents” and the potential given to resources promotion.
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Moreover, the development of data openness or access policies in the sector and within

the institutions are also seen as advantages of I11F implementation as it supports these practices.

When asked how their involvement with the 111F began, respondent 1 replied: “At that
time [joining the I1IF consortium in 2017] we were undergoing a full remake of our systems to
better fit our data openness policy. In 2017 we also received around 20m euros in funding for
digitization of 1m digital publications [...]. One of the requirements of the project was to share
those publications in a way that enables mass access to them. I1IF seemed to be the way to

facilitate that access”.

Although they already provided metadata and images of their resources through their
open API, they wanted to improve access to their open data by providing high resolution
images for download: “[...] Our open API facilitated metadata harvesting but did not provide

a mean for downloading images in full resolution, that’s where IIIF came in handy”.

When asked what their goal with II1F implementation was, they replied that “The goal
was to improve our data openness. No other reason was needed”. As a result of implementation,

they believe they achieved their goal: “I believe we promote open access in our country”.

Also, when asked how the IIIF is complaint with their institution’s digitization and
online accessibility strategy, they replied that they “support full accessibility of full resolution
materials that can be made public according to copyrights”. Their aim in doing this was to

ensure that materials are not hidden.

When asked if the IlIF is aligned with their digitization and accessibility strategy,
respondent 2 replied that the I1IF supports their commitment to open source and open access:
“We do have a commitment to Open Source, and obviously making as many of our images
open as possible, which IIIF completely supports”. They also stated that “The whole point of
IIF is that our images can be used by external users”.

When asked the same question, respondent 3 expressed the belief that the technical nature
of the I11F’s structure is an advantage for the easy promotion and sharing of digital resources
on the web: “llIF uses linked data models and web protocols standards that enables and

guarantees, in an easy way, the access, promotion, and sharing of digitized resources on the
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Web”. In addition, respondent 3 learnt about the I11F at an open access conference: “We have

learnt about I11F at a conference about open access”.

Furthermore, respondent 5 said that when they implemented the 11IF they already had a
fair number of digitized resources but only some were available in open access “[...] At the
moment of IlIF implementation, several hundreds of musical manuscripts were already
digitized, however we have so far only made a small percentage available in open access on

the internet”.
e The transformation of roles and services

Throughout the data, the institutions mention front-end features and user accessibility

improvements they had in mind when implementing the Il1F.

The need for better visualization of images also appears to be a relevant factor for
implementing the I11F. Respondent 1 said that their open APl “did not provide a means of
downloading images in full resolution, that’s where IIIF came in handy”, while respondent 2
stated that the 111F was implemented because, among other reasons, they had “[...] flat websites
with no deep zoom [...]”. Furthermore, in adopting the IlIF, their expectation was to have

“great user engagement”.

For respondent 3, the I11F promised to improve navigation and search at the front-end
of their digital library: “The idea [of implementing the IIIF] [...] resulted in the necessity of

improving navigation and search in the digital library [...]".

In addition, for respondent 4, one of the main reasons for I1IF implementation was that
they “wanted to use the zoom functionality to display digital facsimiles together with [...]

transcriptions of texts using TEI Publisher”.

For respondent 5, however, only one issue was mentioned that led to IIIF
implementation, namely “because the zoomify module was not working any longer in Drupal
77 and their expectation was that image visualization would be easier and faster. In fact, for
respondent 5, the I11F is aligned with their digitization and online accessibility strategy because
it “allows greater speed and ease of image visualization and sharing of annotations [...] about

each image”.
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On the other hand, the I11F is also being used to develop new tools. Respondent 1 stated
that the main benefit of the IIF is using its resources in the process of developing new tools:
“The main internal benefit is a possibility of using our resources during development process
of new products. Some of our employees also use IlIIF to develop image recognition and
handwriting detection tools”. Likewise, respondent 3 met the goal of developing “some

functionalities based in the annotation adoption”.
Challenges of I11F implementation

The challenges to I1IF implementation are related to IlIF integration into image and
metadata delivery workflows. Also, the IIIF’s high learning curve is seen as an obstacle for

easy implementation.
e |1IF integration into image delivery workflows

During I1IF implementation some institutions felt frustrated by the need for data
conversion and storage of IlIF-compliant resources. For instance, the main challenges for
respondent 4 were the “Lack of enough storage for big files, difficulty in converting TIFF into

Pyramid or creating manifests from existing metadata records”.

Also, the size and formats of the content put the functionality of the image servers at
risk and, consequently, access to the images at threat. Regarding this, respondent 5 said that
“Since a good resolution for the images [...] is essential to have, this requirement overloaded
the website host server, putting the operation of the website at risk”. Equally, respondent 1 had
their servers overloaded when they had a large number of people asking for images from their
API at the same time: “The only risk [of the implementation] was that image harvesting would
overload our servers, and it happened on several occasions when some bigger workshops took

place and a large group of people used our API”.

In fact, the biggest challenge for respondent 5 was “[...] the migration of images and
its associated data” and the fact that they also still need to “to optimize the link between the
site and image server”. The integration of CMS such as Omeka and Drupal were identified
between the respondents. Also, for respondent 5, “the configuration of the IIIF server and the

connection to Drupal” were among the main challenges.
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For respondent 2, there is a risk of losing information or of sharing resources that are
not public via the IIF: “There is a danger of putting something out through IIIF which really
shouldn't be public, but that should be captured prior to upload”. They gave an example of the
integration of their partners’ resources into their workflow via the Image API, which is
problematic because of the absence of provenance information: “The use of Cantaloupe (Image
API only) for other people's content was contentious: it's just images, so you lose some
important provenance/rights information, unless you're working with metadata (you only get
that with Presentation API). That simply served a purpose- without the website the information

1s lost”.

In addition to that, respondent 1 believes that more metadata should be required and
mapped onto popular metadata schemes: “There should be more mandatory elements of
manifests. Some of the metadata elements should be mandatory and be mapped to a popular
metadata standard (based on schema.org or RDF or any other popular schema), for example

title and release date”.

Both respondents 1 and 3 think the implementation of annotations can be difficult.
Respondent 1 decided not to implement them at all: “[...] The annotation part of IIIF is slightly

too complicated and for this reason we decided not to use it”.
e |1IF technology high learning curve

For four of the respondents, IlIIF implementation is difficult for institutions lacking

dedicated resources and knowledgeable staff.

For respondent 1, although the I11F is well received internally, “it is still challenging often
for non-technical staff to understand how to use the APIs”. The lack of dedicated and
knowledgeable staff can lead to implementation risks, as noted by respondent 2: “The main
risks were the availability of human resources to do the content migration for our new model

and its validation”.

Currently, for respondent 5, “there is a lot of necessary technical knowledge for its

[IITF] implementation”. With the same perspective, respondent 4 believes that the IIIF “[...]

requires infrastructure and resources that sometimes are not available in small institutions”.

Also, respondent 3 agreed that “the learning curve for IIIF implementation is considerably
high”.
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Respondent 4 likewise described the impact of a lack of expertise and dedicated
resources in their partner institutions, such as the Cuban institution they work with: “The
problem that we are dealing with is that our partner institution is very small and it is in Cuba,
where there are other priorities like preserving physical documents rather than sharing online.
So the budget is very small and there is only one person working on digital repositories and
access. Plus, this person only just took the online course on I1IF, watched the youtube videos

and read the documentation”.

For respondents 4 and 5 the 111F would be improved by becoming more universal, to be
deployed in smaller institutions or /and by non-technical staff. Nevertheless, for respondent 2

one of the challenges for IIIF implementation is convincing people:“Winning people over”.

5. Discussion

This discussion chapter will be divided into two sections: (1) What are the advantages
of I1IF implementation by CHIs for the accessibility and reuse of cultural heritage resources
on the web? and (2) What are the challenges of IlIF implementation by CHIs for the
accessibility and reuse of cultural heritage resources on the web?

The discussion will be based on a comparison of the interview findings and the

knowledge gathered through the literature review.
What are the advantages of I1IF implementation?

The 11IF can be deployed by institutions for several reasons. In the analysis of the
interviews, | reached the conclusion that the advantages relate to the desire of institutions to
become more interoperable, to become more accessible and open and to improve their services

and products.

From the interviewees’ responses, it is clear that the interoperable nature of the IIF
APIs has motivated institutions to adopt the protocol. Improving the availability of their images
and requirements on their websites, or improving accessibility, promotion and re-use through

interoperability are all examples of why institutions interviewed implemented the Il1F.

The idea of sharing and exchange information between institutions is possible through
the I1IF APIs which also enhance aggregation and centralization of content. One of the goals

of respondent 1 was to allow communication between their system and their partners’ so
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images can be used anywhere, which is attainable through the I11F Restful APIs. As noted in
the literature review, the I11F was developed and built to eliminate silos from CHI repositories,
which are locked up and isolated (Card et al, 2019, p.161) and in this way, the Il1IF APIs are

employed by institutions so they can “create a network of content” (Ying and Shulman, 2015).

Also, they needed interoperability of content from other institutions participating in
their aggregation site. Through the 1lIF APIs, the partners’ content “comes STRAIGHT from
their systems”. This is also related to the ability to create on-the-fly derivatives of resources,
which is mentioned as an advantage of the IlIF throughout the literature as institutions that
share digital objects do not need to make low resolution copies (ARMA Consortium, 2022,
p.9). Instead, they can access high-resolution files with I1IF manifests (ARMA Consortium,
2022, p.9) which reduces time and hosting costs (Robson, 2016).

From the literature review, similar examples of employing IIIF APIs to help
aggregation are found. For example, Biblissima implemented the IIIF to provide “a single
access point for a large number of digital facsimiles from three different image repositories”
(Frunzeanu, Robineau and MacDonald, 2016, p.127). Also, the NWL implemented the I1IF
because they would be become interoperable and answer to the image requests from other 111F-

compliant institutions (Robson, 2016).

In addition, the literature review identified that institutions are implementing Il1F as a
result of what is being done within the sector or because the IlIF is set as a requirement for
projects they are joining. As examples, the National Gallery of Art Library implemented I1IF
because other departments in the museum had already implemented II1F while I1IF has also
been implemented in the project they were participating in. Likewise, the ARMA project for
the digitization of medieval manuscripts required that all digitized items be I11F-compliant.
Similarly, Respondent 1 in the interviews implemented the Il1F because the protocol covers

the requirements of the project they were involved in.

Although in the literature review this relationship is not obviously visible, in the

interviews, some answers pointed to a direct link between the implementation of the I1IF and
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the adoption of open access ideals among institutions®?. However, it suggests that institutions
tend to first implement open-access materials with the I1IF and then, as they develop their
framework, implement restricted resources. Yet, in the interviews, respondent 1, for example,
reported having all 1lIF-compliant images in the public domain. In fact, throughout the
interview given by respondent 1, the connection between the goal improving open access and
deploying I1IF functionalities to achieve that goal is evident. Therefore, becoming open access
is not only about providing accessing to resources in the strict sense of the word but, for
respondent 1, was about providing high-quality images that can be downloaded by the users,

which HIF supports.

Throughout the Perspectives and adoption of I1IF chapter, it was found that institutions
wanted to provide access to their resources, to support interoperability between peer-
institutions and to develop and provide tools for user engagement and interactivity. All these

goals and features are aligned to the open-access movement.

Pursuing this matter in more detail, respondent 1 made this connection clear by noting
that improving open access is the reason for IIF implementation, since its funding was

conditioned on providing mass access to their publications which I11F endorses.

Moreover, for respondent 5, IIIF implementation made their institution put more
resources available in open access. Before implementation, only a small number of open-access

resource were made available.

In addition, respondent 2 mentioned that they are committed to both open access and
open source when asked if the I1IF was aligned to their digitization and accessibility strategy.
As mentioned in the Trends in Libraries infrastructure and services chapter, the I11F is an open-
source framework. The implementation of the IlIF by institutions that already deploy open-
source software may be linked, as was identified above in the case of University of British
Columbia Libraries, but further studies are needed to reach a definitive conclusion on the

matter.

32 One of the respondents learnt about the 111F at an Open Access conference. The lack of studies on the
relationship between the open access initiative and the I11F is an opportunity for research on this topic as it would
be beneficial to understand their mutual influence or even understand if they are in effect a joint endeavor.
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The demand for resources that enable comparison of high-resolution images from
different institutions in the same browser, or the ability to open them in any viewer while being
able to deep zoom have been tackled by I1IF (Reed, 2018). Also, as noted in the Perspectives
and adoption chapter, these sorts of functionalities of I1IF and I1IF-compliant viewers and tools
were mentioned as having the power to enhance academic research production and outputs
(Ferreira, Macambyra & Lima, 2018, p.15; Frunzeanu, Robineau and MacDonald, 2016,
p.127). Indeed, libraries are adopting the role of a supporter of research production (Dempsey.
2016, p.339) as well as a facilitator for creating aggregated resources (Dempsey, 2016, pp.339,
341 and 350), including for example, the digital reconstruction of the physical structure of a
book parts of which are owned by more than one institution (Task Force on Preparing
Europeana for I1IF Involvement, 2017, p .7).

The interview respondents were similarly occupied with questions related
improvements of user engagement and expected that with the I1IF implementation they would
begin to address them. The upgrades they were making were related to a need for better
presentation of resources on their front-end of websites with deep-zooming functionalities.
Also, improvements to navigation and search on the front-end were likewise reasons for Il1F
implementation. Moreover, two respondents mentioned that the I11F had benefitted them from
the point of view of developing of new tools such as image and handwriting detection tools,
joint display of images and transcriptions (with TEI Publisher) and in the building of
functionalities around the IlIIF annotation feature. These initiatives relate to how digital
repositories and services as a whole are increasingly linked to the integration and creation of
new digital tools for remote learning (Exhibit, e.g.), online exhibitions (Omeka plugins, e.g),
image layers analysis (as exemplified by the V&A museum image registration project),

crowdsourcing and annotation, image storing (DeteklIIF, e.g.) and others.
Challenges of I1IF implementation

One of the challenges institutions faced identified in the literature review is to maintain
their server stable when transferring and sharing resources, avoiding overloading (Reed, 2018).
A microservice approach at the University of California, Los Angeles was seen as one potential
solution (Gomez et al, 2020; McAulay, 2021). However, respondent 1 had their servers

overloaded when they had many people asking for images from their API at the same time
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during a workshop. Also, pyramidal formats files are essential for an Image Server to work
efficiently (Roddis, 2020) but according to same respondent “this requirement overloaded the

website host server, putting the operation of the website at risk”.

In addition, institutions can decide only to deploy the Image API but the isolated use of
this APl can be dangerous, according to Respondent 2, as it does not provide important
metadata such as information on provenance or copyrights. For respondent 2, embedding
images into a website can avoid the loss of information. However, even working with a
Presentation API that provides metadata can be a challenge for institutions that are aggregating

content as the 111F does not require a metadata standard (Manoni, 2022, p.314).

For example, the Mmmonk project’s efforts to aggregate 820 medieval manuscripts
involved having to manually validate 120 of them (Veramme & Hauwaerts, 2022). However,
this is a problem that has been recognized by some institutions as the interview responses
showed. For example, respondent 1 believes the IIIF could improve if it established more

mandatory metadata elements into the manifests and used a popular metadata scheme.

Deploying CMS like Omeka into I1IF implementation was widely identified throughout
the literature review. Although, no challenges associated were mentioned, one interviewee
mentioned that the connection to Drupal pointed to a challenge in IIIF implementation.
Therefore, in future studies, this topic should be investigated more properly, since Omeka,
specially is viewed as a great alternative for individual or small projects as it is a more
affordable option (Di Cresce, 2020).

Furthermore, for four of the respondents, I1IF implementation is difficult for institutions
lacking dedicated resources and knowledgeable staff. As the responses of several interviewees
show, facing the I1IF learning curve is a considerable challenge, while respondent 2 identified
content migration as one of the key challenges stemming from a lack of resources. More
specifically, respondent 4 explained that there is only one person in Germany working on
digital repositories who learns about the I11F through online courses, YouTube videos and I11F
documentation while their partner in Cuba is very small and sharing documents online is not
the top priority. However, the literature review highlighted that individual researchers and

small projects should carefully consider whether 11IF functionalities match their needs.
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Moreover, these types of challenges are common to other institutions as discussed in
the literature review. For example, UCD faced the challenge of minimal skills of their library
staff on web standards, web annotations and data representation with JSON/JSON-LD
(Howard, 2017, p.4) when integrating their resources into Europeana through Il1F. The same
challenge was faced by other institutions that are Europeana providers in which technical and
time resources are identified as some of the main challenges for 1lIF implementation (Task
Force on Preparing Europeana for IlIF Involvement, 2017, p .9). This lends greater weight to
respondent 5’s suggesting that making the II1F implementation more universal would be an
improvement since the many technical skills required for implementation are not held

comprehensively.

According to the literature review, it is not only the staff expertise that is limiting I11F
implementation. In addition, low awareness of I11IF among staff and high-level managers are
challenges for those providers (Task Force on Preparing Europeana for I11F Involvement, 2017,
p .9; Howard, 2017, p.4). Similarly, regarding wider understanding of the IlIF, respondent 3
believes that a bigger promotion of I11F would increase the use of the platform.

Moreover, low awareness and understanding of what the 1IF is and its possibilities to
CHls and other institutions can enhance differences between bigger and smaller institutions,
thus creating a digital divide between the CHIs (Padfield et al, 2022, p.3). A similar problem
of access to the full extent of 111F capabilities was brought out in the interviews, since smaller
institutions lack not only the necessary human resources but also infrastructure as pointed out

by respondent 4.

As the categorization of the respondents shows (Table 2), smaller projects tend to
deploy the image API only, which one can argue is evidence of a differentiation between them

and larger institutions with more technical and human resources.

6. Conclusions

Throughout this study, | have identified the advantages and challenges of IlIF
implementation for re-use and dissemination for cultural heritage resources on the Web. In
demonstrating the challenges associated with the accessibility of digital images from the

provider institutions (CHIs and Universities), | argue that, while necessary improvements are
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clearly identified throughout this dissertation, the IlIF has been mostly beneficial for

institutions and their users alike.

Moreover, one can state that more than simply beneficial, the I1IF has been transforming
the accessibility of images as it solves problems or needs long expected by the more than 130
institutions that have so far adopted it. As | noted in the introduction, the deployment of
different frameworks and servers to deliver images was keeping institutional repositories
locked in silos, which consequently made it harder to share their content on the Web. From
their users’ perspective, however, ways to not only to view images but to interact with them
(comparing, annotating, rotating, zooming, etc) in a single interface are increasingly sought

after.

This transformation is evident from the number of digital images compliant with the
I1IF, which has reached more than one billion so far. Moreover, the 111F has provided a means
to view on-the-fly resources from any complaint repository in any complaint viewer. The
ability to provide and access content through interoperability is frequently mentioned as also
the ability to provide high-resolution images that can be easily shared. Interoperability
eliminates duplication of images by the provider, since it can create on-the-fly derivatives that
alleviate their servers. Similarly, the need to download images by the user and duplication of

images is minimised since different objects can be put together in the same browser.

In addition, the I1IF has tackled other types of needs of the provider institutions such
the extensibility of their products and services, availability of codes and APIs and scalability
of their systems. This is because the I1F is open-source software whose APIs and web semantic
models enable institutions not only to share images but to provide high-resolution images at
low cost and rapidly. In addition, institutions can build new products around the I11F or deploy

compliant tools like Omeka for exhibition or educational purposes.

The methodology of this study was to use the literature review as a basis for collecting
information on the IIIF state of the art and then conducting open-ended interviews to
understand the advantages and challenges associated with I11F implementation for the provider

institutions.

Overall, the findings from the interviews confirm what was found in the literature

review, which identified that the I111F is mostly implemented for its interoperability, facilitation
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of user engagement and aggregation support. Although the low costs and low IT requirements
associated with the I11F are mentioned in the literature as an advantage, the reality is that some
expertise and resources are needed for a successful IlIF implementation which can be a
challenge for small institutions or those lacking dedicated resources. Indeed, while IIIF
implementation material is available (as demonstrated in the literature review), the IIF has
been mostly implemented by major institutions with more resources at their disposal.
Moreover, as pointed out in the literature review, as the I1IF grows, the digital divide between
small and big institutions are more evident, even though at some point the eventual maturity of

the protocol may help to minimize this divide.

Thus, this study shows that prior to IIF implementation different technical and
knowledge aspects should be carefully thought through and planned. On the IlIF side, there is
also a clear need for improvement in the promotion of the protocol (making documentation in
other languages would be an improvement) and the development of specific support for

institutions lacking resources.

The ability to provide and access content through interoperability is frequently
mentioned as also the ability to provide high-resolution images that can be viewed and shared
in different browsers. Interoperability eliminates the need to download images by the user and
duplication of images by the provider, since they are able to create on-the-fly derivatives that

alleviate their servers.

The I1IF also positively impacts users of GLAMSs, university libraries and other CHIs
as they can provide access to a great number of materials while reuniting dispersed materials
and facilitating collaborative work through the internet, which enhances research practices and
learning/teaching in the humanities.

Europeana, which encourages its provider institutions to make their content available
and accessible through frameworks and policies, has also been participating in the IIIF’s
promotion and development. Since 2016, it has been enabling institutions to deliver their digital
images into their data model through the I11F.

However, to share images online, institutions need to be conscious that the selection

decisions must respect copyrights. The open access movement has been motivating institutions
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alike to share their material for different purposes and, as a result, the 11IF has been chosen to

support their open access policies.

Similarly, institutions apply to the I1IF to make public domain or open access images
available online but also materials under other licenses as the I11F can limit access to resources
through the authentication APIs. However, for those using Image API only, integrating other
resources in their workflows can be problematic as this API lacks contextual metadata such as
data on licences, copyrights, and provenance.

When institutions implement both the Image API and Presentation API, the IlIF
standard can bring more value and power to the digital images. This is because the Presentation
API provides the metadata for the user. However, most institutions use only Image API as they
are looking for only basic functions, such as deep zooming of high-resolution images.

Although the Il1F is seen as an alternative for aggregation efforts, it still requires some
development. In this regard, the lack of metadata standardization means that the searching and
discoverability of 11IF manifests is impeded. As explained, the metadata in the Presentation
API is not readable by machines and no standard scheme is required.

Moreover, the modernization of DAMs and the migration to microservices that have
been taking place in libraries and other information provider institutions have led to a need for
information systems updates and more suitable workflows to accommodate the I11F. Thus, the
roles of libraries have been changing to accommodate new research workflows and research
dissemination behaviours. | argue that the IlIF has been supporting these new roles while

allowing institutions to maintain their traditional resources for structural description.

One of the goals of this study was to understand I11F implementation in Portugal. From
the literature review it was possible to identify institutions or projects that have implemented
the I1IF or are planning to. Only five Portuguese institutions that have implemented the Il1F
were identified. One can argue therefore that Portuguese CHIs and universities are mostly not
aware of the Il1F. Moreover, most of the handful of examples mentioned still do not have the
experience of deploying the I1IF into their projects.

For a full study of IlIF implementation in Portugal, a level of maturity would be an
advantage. On the other hand, a study that follows the implementation process from step one
could be significant. In the future, I would like to focus on one institution’s process of
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implementing the IIIF from the beginning, which will offer scope for a more in-depth

investigation into the particularities of the case.

This study has aimed to give a comprehensive state of the art and aims in some degree
to serve as a support document for those implementing the I1IF. Therefore, with this study
itself, I am contributing to knowledge of the IlIF in the context of digital resources in the
cultural heritage sector and universities with an extensive overview of its implementation, and
the challenges and benefits that comes with it for the institutions, Also, this study gives a wide-
ranging overview of what kinds challenges and needs these institutions are facing to be able to

give access to their digitized resources, both before I1IF implementation and afterwards.

Since the IIIF is a relatively new standard and yet to be developed and implemented
more universally, this study places itself as a contribution to the early study of the I11F and the
institutions implementing it. Also, | hope this study will support other dissertations on the

subject in the future.

As a suggestion, | propose that the IIIF can be incorporated into institutions and
universities (especially in Portugal) through I11F-compliant tools such Omeka or Exhibit for
learning or exhibition purposes. As | showed in the study, individual researchers can also make
their own manifests and experiment using the different tools available. However, as pointed
out by the respondents in the interviews, the promotion of the protocol is important not only
for potential users but for institutional staff.

The learning curve for the staff is another topic to be investigated and invested by top
managers, not only for I1IF implementation but for the digital transformation of information

provider institutions as a whole.

Nevertheless, the challenges associated with digital transformation are not only
technical. As said by one the interview respondents what is most challenging is to persuade
people to adopt new ideas. However, the need to keep up with the growing number of adopters
in the GLAM sector, the need to modernize systems, to become interoperable and to provide
users with more sophisticated tools and interfaces will, at some point, cause institutions to adapt

as to staff training.

Hence, | believe that this study shows that the advantages of the I11F serve as incentives
for institutions and staff to learn and become more eager to transform their services. However,
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the 111F should not be imposed where there is a defined workflow. The implementation of the

IIIF should be carefully thought out according to the institution’s requirements and resources.

Yet, what is evident in this study is a movement towards the implementation of the I11F
and in this regard, institutions should look for information and be mindful that the sector could
demand this implementation sooner or later. As was shown both in the literature review and in
the interviews, the requirements of partnerships and interinstitutional projects are making the
I1IF an important element for the accessibility of digital images on the web for the Cultural

Heritage sector and universities.
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8. Appendix

8.1 Appendix I: I1IF adoption summary tables

The reasons for adopting TITF by the studied providers

Reasons

Users Needs and behaviors

External influence
and outreach

Interoperability

Infrastructure /DAMS

To support research and research outputs

To provide a collaborative space for scholars

To support remote teaching

To enhance user experience: viewing, interaction and storytelling

b ] ]

To increase the presence of a specific working language

To promote openness

To showcase or create collections at a low cost

To increase their presence on the internet

To reach local and international audiences

Sector influence

x| x| | »f x| >

To be internally and externally interoperable

To disseminate and reuse of content and metadata

To provide simple access to many documents from different institutions X

To enhance access through linked data

To support aggregation and/or centralization

bl I B e ]

To have control to the content being shared

To create of own solutions for long-term distribution and ingest

Modernization or migration of DAMS

To provide simple access of high-resolution images at speed time with reduced costs

To support small projects at low cost and with minimum of IT infrastructure

Adoption of a microservice approach

To present several images per record

To create on-fly files derivatives

b B I I B s e

Table 6 - The reasons of adopting IlIF by the studied institutions
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The challenges in IIIF adopting by the studied

roviders

metadata is highly variable among institutions.

Challenges Internal challenges IIIF Challenges or requirements
Lack of control of IIIF roadmaps X
Lack of technical support or expertise X

Different number of internal and external participants X X
Organizational compartmentalization (internal silos) X

IIIF instruction language is mainly English X
Poor awareness of IIIF by curatorial and senior management staff X

Lack of time and capability X

Lack of funding X X
Policy or Institutional challenges X

Web standards (JSON and Web annotation) are new to the staff X

Converting images files to TIFF or JPEG2000 X X
Integrating new technology to older infrastructure or practices X

Fear of mass harvesting of the native resolution data X

Copyrights and privacy issues X

Preservation and long-term accessibility in development X
Lacks on promotion and universality. X
Metadata aggregation is not supported, making hard for resources to be searched and discovered as the manifest X
metadata is not readable by machines.

The metadata schemes and specific elements in the manifests are not standardized/mandatory which mean the X

IITF focus more on provider of resources than the user which limits the use of potential use of IIIF by researchers.

Table 7 - The challenges of adopting IlIF faced by the studied institutions.
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The benefits by adopting IIIF by the studied providers

Benefits Users Needs and behaviors External influence Interoperability Infrastructure /DAMS
and outreach

Reduced costs and time X

Increased user experience by providing interactable viewing X

The ability to maintain and present the used metadata schemes and formats (MARC, X

MET)

Reproduced the same “on-site” experience of a reading room or classroom X

Enhanced the quality of erased documents X X

Internal Interoperability X

External interoperability

Opportunities to collaborate with other institutions X X

Improved system scability and extensibility X

Eliminated the duplication of images X

The ability to provide up to millions of high-resolution images online X X

Enhanced research practices X

The ability to provide own resources while accessing other institutions 'resources via X X X

Internet (e.g.: compare copies of the same work remotely)

The ability to see the same shared image in diferent viewers X X

Embedding ITIF images to existing records X

To separate the image presentation from the storing platform X

The ability to provide access of images without compromising copyrights or X

accessibility policies

Table 8 - The benefits from adopting IlIF by the studied providers.
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8.2 Appendix Il: Interview Questions Guide

Question themes

Questions

Personal information

QL1: Interviewee’s job title

Institution
information

Q2: Institution type
Q3: Country
Q4: Users characteristics

Q5: Digital services offered

IIF implementation
background

Q6: In what context was the Il1F implemented?

Q6.1: When and how did the idea of adopting Il1F come about in your

institution?

Q6.2: how did your digitization and digital services plans develop

before you adopted the I11F?

Q7: In which stage is your implementation?

Q8: What is the amount and type of material available in I11F?

Q9: What are the Il1F functionalities/services that are implemented?
Q10: The implementation of I1IF is for external or internal use?

Q11: What are the departments or partners involved in the

implementation?

Q12: Before the implementation, did a testbed take place?

Reasons behind IIIF
adoption

Q13: What were the issues or needs that led to the I1IF implementation?

Q14: What were the goals and expectations related to the

implementation of the I11F?

Q15: How is the IIIF complaint with your institution”s digitization and

online accessibility strategy?
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IIIF adoption

Q16: What were the expected risks in the context of the

challenges
implementation?
Q17: What were the main challenges of the implementation?
Q18: What were the identified risks from the implementation?
TIIF Benefits Q19: What are the main internal and external benefits of I11F?
Q20: What kind of feedback staff and users report about the 111F?
Q21: Did the institution conduct surveys or interviews to measure the
satisfaction of staff and users?
Feedback and | 52o: \What goals or expectations were met?
improvement

Q23: What kind of feedback staff and users report about the I11F?

Q24: In which way IlIF can be improved?

Table 9 Interview questions Guide in Portuguese
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8.3 Appendix I11: Interviews

8.3.1 Interview 1

Personal information

Q1: Interviewee’s job title

Al: [Not disclosed]
Institution information

0Q2: Institution type

A2: Library
Q3: Country
A3: [Country]

Q4: Users characteristics

A4: Scholars, researchers, regional scientists,

05: Digital services offered

AS: Digital library [...], nation wide network of terminals for copywriting protected
publications (Academica), several open APIs (OAI-PMH, open API for bibliographic data,
open API for [...])

I1IF implementation background

Q6: In what context was the IlIF implemented?

A6: This question is unclear, would you please rephrase it?

06.1: When and how did the idea of adopting I1IF come about in your institution?

A6.1: The answer for this question involved some inquiry and I cannot be sure it it's

100% accurate):

| believe that The National Library of Poland joined I1IF Consortium in 2017. At that
time we were undergoing a full remake of our systems to better fit our data openess policy. In
2017 we also received around 20m euros in funding for digitisation of 1m digital publication

in cooperation with The Jagiellonian University. One of the requirements of the project was to
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share those publication in a way that enables mass access to them. I1IF seemed to be the way

to facilitate that access.

06.2: how did your digitization and digital services plans develop before you adopted
the IIIF?

A 6.2: The IIIF itself did not impact our plans in any way. Before 111F we implemented

our own API [API site] that enabled users to download metadata and some of the images.

Q7: In which stage is your implementation?

AT: [Digital library website] uses both Presentation and Image API

08: What is the amount and type of material available in I1IF?

A8: Around 1,8-1,9 million publications that have I11F manifests

0Q9: What are the lIIF functionalities/services that are implemented?

A9: We make public Il1F Image and Presentation API manifests

0Q10: The implementation of IlIF is for external or internal use?

A10: The main goal is to improve external use of our resources but we use IIIF in

development process as data providing tool.

0Q11: What are the departments or partners involved in the implementation?

Al1: If I understand the question correctly we involved our on IT division to implement

Image API and an external software company to implement Presentation API

Q12: Before the implementation, did a testbed take place?

A12: Our development process always includes a testbed.
Reasons behind I1IF implementation

013: What were the issues or needs that led to the I1IF implementation?

Al13: We strived to improve our data openness. Our open API facilitated metadata
harvesting but did not provide a mean for downloading images in full resolution, that’s where

[1IF came in handy.

0Q14: What were the goals and expectations related to the implementation of the IHIF?
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Al4: The goal was to improve our data openness. No other reason was needed.

015: How is the IIIF complaint with your institution’s digitization and online

accessibility strateqy?

A15: We support full accessibility of full resolution materials that can be made public
according to copyrights. That’s why we didn’t need to hide our manifests and image links

inside them.
I1IF Implementation challenges

016: What were the expected risks in the context of the implementation?

A16: The only risk was that image harvesting would overload our servers, and it
happened on several occasions when some bigger workshops took place and a large group of
people used our API.

0Q17: What were the main challenges of the implementation?

A17: 1don’t believe we faced any challenges.

018: What were the identified risks from the implementation?

A18: We did not identify any risks.
IIF benefits

019: What are the main internal and external benefits of 111F?

Al19: The main internal benefit is a possibility of using our resources during
development process of new products. Some of our employees also use I11F to develop image

recognition and handwriting detection tools.

020: What kind of feedback staff and users report about the I11F?

A20: Some researchers mentioned slight problems with our implementation of metadata
part of IIIF Presentation API. Since those issues had been resolved we didn’t receive any

complaints or feedback.

0Q21: Did the institution conduct surveys or interviews to measure the satisfaction of

staff and users?

A21: No, we did not.
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Feedback & Improvement

022: What goals or expectations were met?

A22: | believe that we promoted data openness in our country and were met with
enthusiasm during several international events and workshops. I11F also helped a lot during the

development of a new version of [website] (scheduled to launch next year)
Q23: What kind of feedback staff and users report about the I11F?
A23: Besides some minor technical issues in the beginning we received none.
Q24: In which way IlIF can be improved?

A24: There should be more mandatory elements of manifests. Some of the metadata
elements should be mandatory and have be mapped to a popular metadata standard (based on
schema.org or RDF or any other popular schema), for example title and release date. The

annotation part of I11F is slightly too complicated and for this reason we decided not to use it.
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8.3.2 Interview 2
Personal information

Q1: Interviewee’s job title

A4: [Not disclosed]
Institution information

Q2: Institution type

A4: "Research center and university"

Q3: Country
A3: [UK]

Q4. Users Characteristics

A4: “Our users can be anyone. The general public, researchers, students, staff,

administrators, developers- they all have an interest in our collections and media.

To tell you about the development team: we are a small team- 9 members, who cover all
aspects of development (analysis, design, development, testing, maintenance & support)-

everyone does everything. "

05: Digital services offered

A4:" We work on all services that Library & University Collections needs- covering
« Library Management System
[URL]
* Institutional Repository
[URL]
* Collections Websites
[URL]
« Archives Repository

[URL]
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* Image Repository (LUNA)
[URL]

« Exhibitions Repository
[URL]

As well as supporting many additional websites, CRIS system, Resource Lists, Digital

Preservation systems, Museums cataloguing system, Digitisation Workflow systems etc”.
I1IF Implementation background

0Q6: What is the context of the implementation

Q6: “IIIF was implemented WITHIN the LUNA DAMS. We are very fortunate that we
work closely with this vendor-supplied application, and we helped to shape the IIIF
functionality within LUNA. In essence we did not have to implement I11F servers, because our
repository provided the functionality. Once they released a patch which included Il1F and we
implemented, all of our images suddenly became I11F. We did implement Cantaloupe- a very

straightforward Java based IIIF server for smaller scale use (not BAU)”.

06.1 When and how did the idea of adopting Il1IF come about in your institution?

A6.1: “2015- Europeana Tech Conference in Paris was our first exposure to the power
of I1IF- we had a good body of content in the image repository, but it was not particularly
interoperable, and we knew we could take our image provision to supply websites a step
further. We first attended a I11F event at the autumn working group in Ghent in 2015, becoming

committed, and joined the consortium early 2016”.

06.2: How did your digitization and digital services plans develop before you adopted
the IIIF?

A6.2: "I don't think I11F has really changed the digitisation process. We have evolved
quite a bit, using Goobi Workflow to do most of our digitisation "work", but in essence

anything we digitise becomes Il1F as soon as we upload to LUNA, as normal.

However, we have, of course, changed to put I11F at the heart of our collections services.
So, now our collections websites reference images I11F- we do not upload jpgs to the website
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CMS (for example, visit [URL] or [URL]) . We also ensure that the Museums CMS does not

have physical data attached, and we are trying to persuade more areas to use URLs”

Q7: In which stage is your implementation?

AT: 1 think we are fairly "mature”, in that all of our images are available I1IF, and we
have a light website CMS which mainly uses URLS, but we could go a great deal further. For
example, while we have developed a base of digitised content through manifests, this is
somewhat "unofficial” ([...]). I would like this to serve as a manifest endpoint for anyone to
pick up our manifests, but our systems are in transition, and it may be that such a thing is not
available until that work is done (LUNA->islandora for DAMS; DSpace -> Archipelago for
web CMS; Codelgniter->Drupal for web frontend)”

08. What is the amount and type of material available in I1IF?

A8: “We have around 300,000 images IIIF in our main LUNA repository, and another
30,000 or so in our repository where the content is hosted but not ours (JURL] ). We also have
a Cantaloupe server supporting some other websites (eg [website name URL] ), and this has
about 500 or so images there.

We have done investigation into the Presentation APl v3's AV capabilities- for example
[URL]

We have digitised the longest scroll in the I1IF "world"
[URL]

and we have done some investigations into search with my ex-colleague’s [....] [NAME]

annotation server
[URL]

Another colleague, [...], is sitting on the group developing the charter for I11F-3D,

although an APl won't be ready for a while there.

Our exhibitions platform utilises 11IF throughout (again LUNA, but it is designed to use
any II1F images) and the Storllles and Slow Looking IIIF tools are great examples. This was

built by CogApp Labs, a big I1IF player (you will see them at https://github.com/I11F/awesome-
iiif on the IIF site ( https://iiif.io ).
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0Q9: What are the I11F functionalities/services that are implemented?

A9: “Through LUNA and Cantaloupe, Image API 2.1 and Presentation APl 2.1. We don't
have any v3 in the wild, though we have used it for experimentation. Most of our services use
the Image API, but we do a lot of experimentation and demonstration with Presentation API

(and Search). We are not using Authentication”.

010. The implementation of I11F is for external or internal use?

Q10: "Both. Within the websites which use IIF, it is of course internal technically, but
the websites themselves are for internal and external. The whole point of I1IF is that our images

can be used by external users".

0Q11: What are the departments or partners involved in the implementation?

All: “As mentioned above, LUNA imaging are the main ones. We did Cantaloupe
ourselves, and we are moving to the Islandora DAMS with help from Born Digital consultancy
in New England- this also uses Cantaloupe. Cogapp did the Exhibitions Platform, and our
colleagues in the Digital Imaging Unit (where the content is created) and Archives have been
very engaged and helpful.

0Q12: Before the implementation, did a testbed take place?

Al2: “We had a test implementation of LUNA, but as IIIF was new functionality, we
were not going to break anything if it went wrong. The websites that USED IIIF were

rigorously tested”.

013. What were the issues or needs that led to the I1IF implementation?

A13: “Laborious processes to move images around; flat websites with no deep zoom; no

standard for image interoperability”.

014: What were the goals and expectations related to the implementation of the 111F?

Al4: “Greater user engagement; faster processes; allowing systems to talk to each other
better; letting our images be used in the outside world more. Interoperability within the
community too- the great thing about the [...] site is that it actually hosts content ACROSS

institutions (we have content native to [institution name], [institution name] and ourselves,

125



without having to upload to the Cantaloupe server- it comes STRAIGHT from their

collections)”.

015. How is the IlIF complaint with your institution’s digitization and online

accessibility strateqy?

A15: “We expect everything to be available IIIF (achieved through the DAMS); we don't
have a strategy around supplying everything through a manifest, but we will probably get there.
We do have a commitment to Open Source, and obviously making as many of our images open
as possible, which IIIF completely supports”.

I1IF implementation challenges

0Q16. What were the expected risks in the context of the implementation?

Al16: “I don't think we saw many risks. There is a danger of putting something out
through I11F which really shouldn't be public, but that should be captured prior to upload. The
use of Cantaloupe (Image API only) for other people’s content was contentious: it's just images,
so you lose some important provenance/rights information, unless you're working with
metadata (you only get that with Presentation API). That simply served a purpose- without the

website the information is lost”.

0Q17: What were the main challenges of the implementation?

Al7: “Winning people over! There is a resistance to the way LUNA writes its URLs, as

it is application specific, so we may need to look at a proxy UUID generator for future work”.

018. What were the identified risks from the implementation?

Al8: “See above. However, as we move to a different system (LUNA-> Islandora), | do
have some fears about whether we are able to offer IIIF as effectively in a new system. We

have many applications expecting the URL to be LUNA-style”.
I1IF benefits

019: What are the main internal and external benefits of I11F?

Al19: “Internal- lighter websites, systems talking to each other better, being able to

present image content more nicely. External- Being part of a community (we have hosted a few
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I1IF community events including the autumn meeting 2018), being able to interoperate with

things like [...], having other people use our images and the [...] (which was unique) and [...]”.

020: What kind of feedback staff and users report about the 111F?

A20: “IIIF has been wholeheartedly welcomed internally. It is seen as central to what we
do. However, it is still challenging often for non-technical staff to understand how to use the

APIs, and getting the URL into receiving systems can be another step in the process.

We've also noticed, through [aggregation repository], that if an institution changes its
base URL, all the places you refer to that image suddenly get a dead link. However, this can be

resolved”.

021: Did the institution conduct surveys or interviews to measure the satisfaction of staff

and users?

A21: “No. We've hosted a lot of workshops and demonstrations, but never interviews or

questionnaires”.
Feedback & Improvement

022: What goals or expectations were met?

A22: “Interoperability. Faster processes. Lighter system”

023: What kind of feedback staff and users report about the 111F?

A23 “It is unremittingly positive!”

024: In which way IlIF can be improved?

A24: “IIIF is always improving. We look forward to 3D and more systems making v3
APIs available in more receiving systems. | sit on the [...], and every month more
improvements are being suggested to the specs to allow viewers to do more and more with I11F
content etc.

Within our institution, | want to see a manifest endpoint that anyone could use- most
other big institutions have this capability. | want to make more use of Mirador 3 and latest
Universal Viewer (our implementations are very outdated). | want more internal systems to use
I1IF as a matter of course- we have built the manifest store for Rare Books and Archives
([URL]) but I feel that staff are waiting for us to move onto the new infrastructure ([repository])
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will be using Archipelago repository and Drupal web front-end), which is somewhat
frustrating, as when we send a manifest to show new digitisation, they are always pleased with
how it looks.

Please have a look at this page where all of our resources are referenced: [URL].
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8.3.3 Interview 3
Personal information

Q1: Interviewee’s job title

Al: [Not disclosed]
Institution information

Q2: Institution type

AZ2: Instituicdo de ensino Superior

Q3: Country
[Portugal]

Q4: Users characteristics

Utilizadores heterogéneos, desde investigadores a simples curiosos

05: Digital services offered?

AS: “Pesquisa, navegacdo, manipulacdo de imagens (ampliagdo, recorte, orientacao,
alteracdo de cor/luminosidade), descarregamento de imagens. colecdes digitais tematicas.

Pesquisa/navegacao por linha de tempo™.
[1IF Implementation background

Q6: In what context was the IlIF implemented?

A6: “O IIIF estd implementado para a disponibilizacdo de objetos digitais variados
(livros, manuscritos, cartas, mapas, fotografias, entre outros), no ambito da biblioteca digital
de fundo [...] da instituigdo.”

6.1: When and how did the idea of adopting I11F come about in your institution?

A6.1: “A ideia surgiu em 2016, resultou da necessidade de melhorar a navegacao e a
pesquisa no frontend da Biblioteca Digital [...]. Tomamos conhecimento do IIIF numa
conferéncia sobre acesso aberto e a oportunidade proporcionou-se porque o software que
adotamos para 0s repositorios digitais tinha um add-on que implementava o IIIF. Houve, na

altura, alguma verba disponivel para fazer esse investimento”
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6.2: how did your digitization and digital services plans develop before you adopted
the IIIF?

AB6.2: “Tivemos Varios projetos de digitalizacdo desde 2010. O primeiro, que serviu de
base a infraestrutura de suporte, utilizava um formato de navegacao baseado em ficheiros html
que era criado por um software mantido e melhorado pela Biblioteca Nacional de Portugal
chamado Content. A estrutura das obras seguia (e ainda segue) o normativo METS, com um
modelo criado pela Biblioteca Nacional”.

Q7: In which stage is your implementation?

AT: “Temos instalado um image server (digilib) e API’s de imagem e apresentagao”.

08: What is the amount and type of material available in I1IF?

A8: “Temos livro moderno, livro antigo, manuscritos, cartas, mapas, publicacbes em
série, fotografias; a biblioteca digital inclui obras em varios volumes e publicacdes em série

com Varios n°s/fasciculos”.

0Q9: What are the lIIF functionalities/services that are implemented?

A9: “Como ja referido, temos as API’s de imagem e de apresentacdo, prevemos para

breve a implementacao de anotagdes”

010: The implementation of IlIF is for external or internal use?

A10: “A utilizacao dos materiais pode ser interna e externa”.

0Q11: What are the departments or partners involved in the implementation?

All: “Temos uma parceria com uma empresa italiana que desenvolveu e da suporte a

implementacdo do I1IF, no &mbito do software DSpace-CRIS”.

Q12 Before the implementation, did a testbed take place?

Al2: “Sim. Fizemos alguns testes de funcionalidade antes de adotarmos a solugao”.

0Q13: What were the issues or needs that led to the I1IF implementation?

Al3: “Melhorar a apresentagao e interoperabilidade do patrimonio digital de fundo [...]
da instituicao”.

0Q14: What were the goals and expectations related to the implementation of the IHIF?
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Al4: “Melhorar a apresentacdo e interoperabilidade do patrimonio digital de fundo
antigo da instituicdo. Potenciar a divulgacédo e utilizacdo do patrimonio digital da instituicéo

no ambito da investigacdo e promoc¢ao junto do publico em geral”.

015 How is the IlIIF complaint with your institution’s digitization and online

accessibility strateqy?

A15: “Pela forma como foi desenvolvido, o IlIF usa modelos de dados ligados e
protocolos standard da web, e permite, duma forma f4cil, assegurar o acesso, a divulgacédo e a

partilha de recursos digitalizados na Web”.
I1IF implementation challenges

0Q16: What were the expected risks in the context of the implementation?

A16: “Os principais riscos foram a disponibilidade de recursos humanos para efetuar a
migracdo de conteudos para o novo modelo e a sua valida¢do. Contudo 95% desses contetudos

ja foram migrados”.

0Q17: What were the main challenges of the implementation?

Al7: “A migragdo para a nova versdo da presentation APIl. A implementacdo das

anotacoes. A simplificacdo e portabilidade da implementacdo adotada”.

0Q18: What were the identified risks from the implementation?

Al18: “A portabilidade da solucdo adotada pela instituicdo. O desenvolvimento que a
implementacao e adaptacdo que o I1IF acarreta para a organizacdo, dada a escassez de recursos

humanos dedicados. A fraca divulgagdo da plataforma”.
IIF benefits

019: What are the main internal and external benefits of Il1F?

A19: “A funcionalidade permitida, partilha e interoperabilidade de conteudos. O

potencial de divulgacdo”.

020: What kind of feedback staff and users report about the 111F?

A20: “O feedback ¢ globalmente positivo”.
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021: Did the institution conduct surveys or interviews to measure the satisfaction of

staff and users?

A21: “Nao. Foram feitas algumas a¢des de divulgagao”.
Feedback & Improvement

022: What goals or expectations were met?

A22: “Desenvolvimento de algumas funcionalidades baseadas na adogdo de

anotacgoes”.

023: What kind of feedback staff and users report about the I11F?

A23: “O feedback ¢ positivo. Para alargar a utilizagdo da plataforma deveria haver

maior divulgagdo”.

024 In which way IlIF can be improved?

A24: “A comunidade IlIF é ativa e muito dindmica. Aguardamos com expectativa a
compatibilizacdo da Content Search APl com a nova versao da API de apresentacdo. A curva

de aprendizagem para a implementacdo do IlIF € bastante alta”.
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8.3.4 Interview 4
Personal information

Q1: Interviewee’s job title

Al: [Not disclosed]
Institution information

Q2: Institution type

A2: “Research Center & University”

Q3: Country
A3: ”Germany”

Q4: Users Characteristics

A4: "internal researchers"

05: Digital services offered

Ab5: " Digital facsimile with transcription (W/TEI)"
I1IF Implementation background

0Q6: What is the context of the implementation

AG6: "Libraries & Archives"

06.1: When and how did the idea of adopting I1IF come about in your institution?

AB6.1: "We started to explore IIF in 2021 and the main reason is that we want to use
the zoom functionality to display digital facsimiles together with our transcriptions of texts
using TEI Publisher".

06.2 How did your digitization and digital services plans develop before you adopted
the IIIF?

A6.2: they were not very developed yet. In Cuba digitization is slower and it takes a lot
of effort. Our partner institution released its first Omeka exhibition in 2021 and the first digital

repository with DSpace also in 2021. So things were not very developed. However, they are
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integrating I11F in their digitization workflow together with other preservation, cataloging and

description practices.

Q7: In which stage is your implementation?

AT7: Not finished

08: What is the amount and type of material available in I11F?

A8: "About one hundred digital surrogates of XIX manuscripts in TIFF".

Q9. What are the IlIF functionalities/services that are implemented?

A9: Zooming and navigation in a Open Sea Dragon Viewer

0Q10: The implementation of IlIF is for external or internal use?

A10: "Internal use"

0Q11: What are the departments or partners involved in the implementation?

All: “IT and Computing Department and Library Services”

0Q12: Before the implementation, did a testbed take place?

Al2: Yes, we are testing now.

013: What were the issues or needs that led to the I1IF implementation?

Al3: “Lack of expertise and dedicated resources. The problem that we are dealing with
is that our partner institution is very small and it is located in Cuba, where there are other
priorities like preserving physical documents rather than sharing online. So the budget is very
small and there is only one person working on digital repositories and access. Plus this person

just took the online course on IIIF, watched the youtube videos and read the documentation”.

0Q14: What were the goals and expectations related to the implementation of the 1HIF?

Al4: "We hope to facilitate reuse as part of digital editions and long-term access".

0Q15: How is the IlIIF complaint with your institution’s digitization and online

accessibility strateqy?

A15: "It is integrated in our preservation program and digital repository".
I1IF implementation challenges
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016: What were the expected risks in the context of the implementation?

A16: "Time schedule risks".

0Q17: What were the main challenges of the implementation?

A17: "Lack of enough storage for big files, difficulty in converting TIFF into Pyramid

or creating manifests from existing metadata records™

0Q18: What were the identified risks from the implementation?

Al8: “We have not finished with the implementation yet.
I1IF benefits

019: What are the main internal and external benefits of 111F?

A19:"Reusability and interoperability benefits".

020: What kind of feedback staff and users report about the I11F?

A20: “We have not got any yet”.

021: Did the institution conduct surveys or interviews to measure the satisfaction of

staff and users?

A21: "We have not finished yet with the implantation.”
Feedback & Improvement

0Q22: What goals or expectations were met?

A22: “So far yes, our partner institution has implemented I11F in an Omeka installation
and we are currently using it as part of our editions published with TEI Publisher. So yes, the

answer is positive”.

023: What kind of feedback staff and users report about the I11F?

A23: “I am not aware of any user feedback so far because the project is under
development, and | am not in charge of it. So I do not receive any user feedback. | am only

offering consultancy and assistance to our partners based in Cuba.

0Q24: In which way IlIF can be improved?
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A24: “It requires infrastructure and resources that sometimes are not available in small

institutions.“
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8.3.5 Interview 5
Personal information

Q1: Interviewee’s job title

Al: [Researcher & IT Assistant]
Instituion information

Q2: Institution type

A3: “Unidade de Investigacao”

Q3: Country
A3: “Portugal”

Q4: Users Characteristics

Ad4: "researchers"

05: Digital services offered

Q5: "Catalogacdo, inventariacdo e digitalizacdo de documentos manuscritos e impressos

musicais datados entre os séculos XII e XXI e disponibilizacdo desta informacéo em sites"
[1IF Implementation background

06: What is the context of the implementation

A6: "Visualizacdo de imagens em alta definicao"

06.1:  When and how did the idea of adopting I1IF come about in your institution?

A6.1: Em 2014-15. Surgiu porque come¢amos a ter problemas com o médulo Zoomify
para 0 CMS Drupal que utilizavamos para a visualizacdo de imagens na [plataforma]

6.2 How did your digitization and digital services plans develop before you adopted the
IHIF?

A6.2: O plano de digitalizagdo dos manuscritos musicais ja tinha iniciado em 2005, e
uma parte desses conteudos foram disponibilizados publicamente na vl da [plataforma],

lancada em 2010-11. Assim, no momento de implementacdo do IlIF j& se encontravam
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digitalizados varias centenas de manuscritos musicais, muito embora tivéssemos

disponibilizado apenas uma pequena percentagem em acesso aberto na internet.

Q7: In which stage is your implementation?

AT: "Ja totalmente implementado™
Q8: What is the amount and type of material available in I11F?
A8: “300.000 imagens em JPEG”

0Q9: What are the I1IF functionalities/services that are implemented?

A9: “Visualizacdo e navegacdo das colecgdes de imagens”.
Q10. The implementation of I1IF is for external or internal use?
A3: "External use"

0Q11: What are the departments or partners involved in the implementation?

All: “Nenhum”

0Q12: Before the implementation, did a testbed take place?

Al2: “No”

0Q13. What were the issues or needs that led to the I1IF implementation?

Al3: “Porque o modulo anteriormente utilizado, o Zoomify, deixou de funcionar na

versdo 7 do Drupal”.

0Q14: What were the goals and expectations related to the implementation of the IHIIF?

Al4: “Maior facilidade e rapidez na visualizagdo das imagens”.

015: How is the IlIF complaint with your institution’s digitization and online

accessibility strateqy?

Al15: “Permitindo maior facilidade e rapidez na visualizacdo das imagens, néo
sobrecarregando o servidor onde esté alojado o site com os ficheiros das imagens libertando
assim recursos. Permite também a partilha de notas (por ex., traducfes) sobre cada uma das

imagens”.
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I1IF implementation challenges

0Q16: What were the expected risks in the context of the implementation?

Al6:

“Dado que as imagens da [plataforma] tém de ser obrigatoriamente com uma boa

definicdo, esta condicionante sobrecarregava 0s recursos do servidor de alojamento do site,

pondo em causa a operacionalidade do site”.

Q17:

What were the main challenges of the implementation?

Al7:

“A configuragdo do servidor IIIF (que ainda ndo se encontra totalmente resolvida)

e a ligacdo com o Drupal. O maior desafio foi, no entanto, a migracéo das imagens e respectivos

dados associados”.

Q18:

What were the identified risks from the implementation?

Al8:

“O principal risco estd no facto que a ligagdo entre o site e o servidor das imagens

ndo se encontrar optimizada”.

Q19:

IHIF benefits

What are the main internal and external benefits of I1IF?

Al9:
Q20:
A20:

Q21:

“A facilidade de navegacdo e visualizagao das imagens”.
What kind of feedback staff and users report about the I11F?
“Positivo”.

Did the institution conduct surveys or interviews to measure the satisfaction of staff

and users?

A21:

Q22:

llNéoll
Feedback & Improvement

What goals or expectations were met?

A22:

Q23:

“Optimizacao do sistema IIIF.”

What kind of feedback staff and users report about the 111F?

A23:

“Seria necessario optimizar a ligag@o entre o site e o servidor das imagens”
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0Q24: In which way I1IF can be improved?

A24: “A implementac¢do do IIF poderia ser mais universal, actualmente sdo necessarios

muitos conhecimentos técnicos para a sua implementagdo”.
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