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Key to abbreviations and acronyms 
 

ACE Association of European Film Archives 
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ARK Archival resource key 
CDF Contingency Plan for the Digital Film Archive 
CE Collection Eye 
CLARIAH Common Lab Research Infrastructure for Arts and Humanities 
DCDM Digital Cinema Distribution Master 
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MAM Media Asset Management 
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OAIS Open Archive Information System 
PB Petabyte 
SIP Submission Information Package 
SLA Service Level Agreement 
SMPTE Society of Motion Picture and Television Engineers 
SSD Solid State Drive 
TAR Tape ARchive 
TGN Thesaurus of Geographic Names 
TIF Tagged Image File 
UNESCO United Nations Educational, Scientific and Cultural Organisation 
UPS Uninterruptible Power Supply 
VOD Video On Demand 
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1. Introduction 
 

Eye Filmmuseum is the name of the Dutch national film institute. It is the country’s only film heritage 
and film art museum. Eye Filmmuseum was formed in 2010 following the merger of what was then 
called the Nederlands Filmmuseum core activity: preserving, curating and distributing the National 
film heritage), the Filmbank (responsible for curating and promoting experimental film), the Dutch 
Institute for Film Education and Holland Film (responsible for the international promotion of Dutch 
film).1  
 
As the guardian of the Dutch film heritage, Eye Filmmuseum has a duty to guarantee the long-term 
preservation of both its analogue and its digital collections, and to ensure that they remain 
accessible to users. The world of cinema has witnessed a digital revolution in recent decades, with 
the production, distribution and presentation of film in the broadest sense of the word (i.e. 
encompassing feature films, documentaries, and experimental and amateur films) all switching from 
analogue to digital platforms. As a result, virtually the entire output of newly produced films is now 
born-digital. Not only that, but a huge volume of analogue film material has been digitised in recent 
years, notably as part of a government-funded project called ‘Images for the Future’ (2007-2014).2 
This project involved four partners, i.e. Eye, the Netherlands Institute for Sound and Vision, the 
National Archives and Kennisland, who joined forces to preserve, digitise and distribute a large 
proportion of the Dutch audiovisual heritage. For Eye, the digital revolution has meant incorporating 
a new digital workflow into its primary operating processes, alongside the traditional analogue 
workflow. 
 
The main purpose of this document is to describe, for the benefit of staff and anyone with an 
interest in Eye Filmmuseum, the policies underlying the digital film archive and the related processes 
and workflows, and the way in which the archive is organised. The document should be regarded as 
complementing Eye’s collection policy document.3 Its contents also tie in closely with the 
information required in order to obtain CoreTrustSeal certification for the digital film archive. For 
pragmatic reasons, the format of the document is therefore broadly consistent with the format of 
the CoreTrustSeal Requirements: Extended Guidance 2020-2022.4 

  

                                                           
1 Collection Policy (2018-2021), Eye Filmmuseum, chapter 1 (Introduction), section Profile: 5. 
https://www.eyefilm.nl/uploads/downloads/blocks/eye_collectionpolicy.pdf,  
2 T. van Exel, P. Keller, J. Oomen, M. Brinkerink, W. Swagemakers and L. Keijser, Images of the Past. 7 years of Images for 
the Future, 2017. 
https://publications.beeldengeluid.nl/pub/498 
3 Collection Policy (2018-2021), Eye Filmmuseum. 
4 CoreTrustSeal Trustworthy Data Repositories Requirements: Extended Guidance 2020–2022. 
https://zenodo.org/record/3632533#.YaDL7NDMKM8  

https://www.eyefilm.nl/uploads/downloads/blocks/eye_collectionpolicy.pdf
https://publications.beeldengeluid.nl/pub/498
https://zenodo.org/record/3632533#.YaDL7NDMKM8
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Digital film archive  
Eye’s film archive consists of two parts. There is an analogue component made up of nitrate, acetate 
and polyester film (totalling approximately 55,000 titles) and a digital component, made up of both 
digitised and born-digital film objects stored on linear tape-open (LTO) tapes (some 12,500 titles).5   

The digital film objects stored in Eye’s digital film archive represent a data volume of approximately 
2.8 petabytes (PB), excluding back-ups. Six departments are involved in managing the digital film 
archive. The digital film archive contains both analogue film collections that have been digitised and 
born-digital films and the related metadata.  

Each year, the bulk of new Dutch output of born-digital films are ingested in the digital film archive. 
Thanks to a contract with the Dutch Film Fund, all films produced with the aid of a grant from the 
Film Fund are routinely incorporated in the digital film archive. These include feature films, shorts, 
documentaries, experimental films, animated films and filmic experiments. 

The Open Archive Information System (OAIS)6 is the reference model for the digital film archive at 
Eye. This reference model sets out guidelines for the organisation of a set of archives, based on the 
following processes:  

• ingest; 
• archival storage; 
• data management; 
• administration; 
• preservation planning;7 
• access. 

The digital film archive consists of the following three components:8 

• the ‘Collection Eye’ (CE) catalogue management system;  
• tape robots with LTO tapes; 
• the EYE-D Media Asset Management (MAM) system with application servers. 

These components are described in detail in section 5.1 of this document. The processes and 
workflows to which reference is made are in separate documents. Unless they contain sensitive 
business information or internal procedures, these documents are publicly available. 

 

                                                           
5 The 55,000 or so analogue film titles consist of both positive and negative film material and are stored in some 187,000 
film canisters held in temperature-controlled stores. The 12,500 digital film titles comprise both master files and various 
other file formats based on the master files. 
6 Barbara Sierman, Het OAIS-model, een leidraad voor duurzame toegankelijkheid, 2012.  
 https://doi.org/10.5281/zenodo.1188260  
7 ‘Conservation’ is the term used to refer to the storage of analogue objects, whereas ‘preservation’ is the term used to 
describe the storage of digital objects. 
8 Collection Policy (2018-2021), Eye Filmmuseum: 24. 

https://doi.org/10.5281/zenodo.1188260
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2. Context and organisational infrastructure 
 

2.1 Eye’s mission in relation to the digital film archive  
Eye defines its mission as follows: ‘Eye is a guardian, guide, and pioneer in the world of film and the 
art of the moving image.’9 As the guardian of the Dutch film heritage, Eye has a responsibility both as 
a museum and as an archive. ‘To fulfil its museum function, Eye makes choices based on content, 
artistic, historic, cultural and social criteria. The archival function focuses on the management of the 
national film heritage.’10 The way in which Eye curates and preserves its digital film archive is based 
both on state-of-the-art standards and on its own core mission. As the national guardian of 
cinematography, Eye is responsible for the long-term preservation and maintenance of both the 
analogue and the digital film collections, so that the digital film works and the related metadata 
remain permanently accessible.11   

Eye’s mission was redefined in 2017.12 In order to enable Eye to discharge its responsibilities for the 
curation, preservation and distribution of digital films ensuing from its mission, the Ministry of 
Education, Culture and Science decided in 2016  to support the digital film archive (which is 
considered to form part of the national collection) by awarding it a project grant. In 2019, this 
project grant was converted into a long-term grant. 13  
 

2.2 Type of archive  
Eye’s digital archive operates at a number of different levels. As an archive consisting of both 
digitised and born-digital film material, it is a domain-specific archive. As an archive responsible for 
curating the national film heritage, it is also a national archive. At a third level, it is also a data 
archive offering research opportunities for students and researchers from a wide range of Dutch and 
foreign universities. Finally, its responsibility as a museum means that Eye is also a museum archive, 
and it is against this background that it makes certain choices based on intrinsic, artistic, historic, 
cultural and social criteria.14  
 

2.3 Designated Community 
Eye is a museum, an archive, an educational institute, a promotor of Dutch films abroad, an 
international centre of excellence for film-related research and a supplier of film and film fragments 
for reuse. Thanks to its multifarious roles, the digital film archive caters for a wide range of users:  
 

• The general public  
Members of the general public have access to the contents of the archives through a variety of 
channels, including film screenings in cinemas in the Netherlands and abroad, presentations during 
exhibitions, various online portals (such as the Eye Film Player and Filmdossiers on the Eye website, 
YouTube, European Film Gateway, Europeana and the Collection Eye online database), television 

                                                           
9  Collection Policy (2018-2021), Eye Filmmuseum, chapter 2 (Management Summary): 9. 
10 Collection policy (2018-2021), Eye Filmmuseum, chapter 3 (Guardian: from -5 ° to 4K): 13 
11 Ibid: 13. 
12https://www.eyefilm.nl/en/about-eye/mission-vision  
13 Letter Ministry of Education, Culture and Science to Eye Filmmuseum, May 6, 2019 
14 Collection policy, 2018-2021, Eye Filmmuseum, chapter 3 (Guardian: from -5 ° to 4K), section Guardian: 9. 

https://player.eyefilm.nl/en/home
https://www.eyefilm.nl/nl/collectie/collecties/film/dossiers
https://www.youtube.com/user/eyefilmNL
https://www.europeanfilmgateway.eu/search-efg/eye%20filmmuseum
https://www.europeana.eu/nl/collections/organisation/1482250000004375580-eye-film-museum
https://www.eyefilm.nl/nl/collectie/eye-catalogue
https://www.eyefilm.nl/en/about-eye/mission-vision
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broadcasts and film festivals. Of special note is the museum’s 360° presentation of almost 1,000 
digital film fragments from the collection.  

• Internal users  
Members of staff make frequent use of Eye’s digital archive for programming purposes, including for 
film screenings, short-term exhibitions, academic programmes, educational purposes and the 
promotion of Dutch films. 

• Dutch film industry  
Eye distributes films of all types to Dutch arthouse cinemas. The collection for distribution purposes 
is constantly expanding. Most of the new additions to the collection are digitally restored classics 
and short (experimental) productions. 

• Film professionals 
For filmmakers, producers and artists, the digital archive means long-term accessibility, i.e. their 
films are guaranteed to remain available for screening and distribution through a variety of media. 
The archive also offers filmmakers, programme-makers and artists an opportunity to use material 
from the archive for the purpose of new productions. Alongside the Dutch Film Fund, Eye is one of 
the founding members of SEE NL, a partnership that is responsible for the international promotion of 
Dutch film, the Dutch film industry and Dutch film culture.15 

• Academic researchers and students  
Academic researchers and students use the digital film archive to perform research into Eye’s film 
collection. Eye’s Chief Curator holds the Chair in Film Heritage and Digital Film Culture at the 
University of Amsterdam, thus forging close links between Eye and the academic world.16 Eye plays 
an active role in a wide range of Dutch and international research projects involving Eye’s digital film 
collection. Eye offers researchers permanent access to the Common Lab Research Infrastructure for 
the Arts and Humanities (CLARIAH), a distributed research infrastructure for the humanities and 
social sciences in the Netherlands.17 

• Schools and universities 
Eye is responsible for coordinating film-related education in the Netherlands.18 Eye’s digital film 
archive is one of the main suppliers of films for use in school curricula.  

• International film archives and museums  
Eye is a member of a worldwide network of film archives, the most prominent representatives being 
the International Federation of Film Archives (FIAF) and the Association of European Film Archives 
(ACE).19 The members of these networks regularly exchange digital files among each other for the 
purpose of restoration, research and programming. 

  

                                                           
15 https://see-nl.com/ 
16 https://www.uva.nl/en/content/news/professor-appointments/2013/10/giovanna-fossati-professor-of-film-
heritage-and-digital-film-culture.html?cb 
17 https://www.clariah.nl/ 
18 https://www.eyefilm.nl/en/education 
19 https://ace-film.eu/ and https://www.fiafnet.org/ 

https://see-nl.com/
https://www.uva.nl/en/content/news/professor-appointments/2013/10/giovanna-fossati-professor-of-film-heritage-and-digital-film-culture.html?cb
https://www.uva.nl/en/content/news/professor-appointments/2013/10/giovanna-fossati-professor-of-film-heritage-and-digital-film-culture.html?cb
https://www.clariah.nl/
https://www.eyefilm.nl/en/education
https://ace-film.eu/
https://www.fiafnet.org/


   
 

The digital film archive at  Eye Filmmuseum, Amsterdam  8 

• Creative and media industry, and cultural institutions  
The creative industry and cultural institutions make use of Eye’s digital collection for a range of 
purposes including media productions, exhibitions, documentaries, television broadcasts and video-
on-demand (VOD) distribution.  
 

2.4 Loans, donations and licences  
Eye’s collection is enriched by donations, loans, purchases and exchanges. Whether the objects in 
question are analogue or digital, in both cases a contract is drawn up setting out all the relevant 
arrangements in relation to the management, preservation and usage of the collections. Where the 
object is an analogue film, the contract contains a standard clause stating that, if the film is digitised, 
Eye then becomes the owner of the digital copy. It is worth pointing out that the Dutch Copyright Act 
contains an exception granting cultural heritage institutions permission to make copies for 
preservation purposes without first obtaining the copyright holders’ consent.20 

The vast majority of the collection is copyright protected. This means that the copyright holder needs 
to give permission before the film can be used for certain specific purposes. There are some 
exceptions, especially for libraries, educational establishments, museums and archives.21 All digital 
films and the related metadata are freely available for consultation on several PCs in the Eye Study of 
the Collection Centre, which is open to the public during office hours. A small part of the collections 
is in the public domain and may be published without restrictions. Eye also makes use of recent 
legislation to relax certain copyright rules: for example, Eye has classified certain parts of its 
collection as ‘orphan works’ and is also planning to make use of the ‘out-of-commerce’ rules so that 
copyright protected film works in the broadest sense of the word can be used for museum 
purposes.22 Eye has been granted licences by some copyright holders allowing to make a small part 
of the digital collection available on their behalf. 

Eye employs a lawyer specialising in intellectual property law to coordinate the process in relation to 
gifts and loans, to keep a record of the relevant rights and to monitor the latest developments in 
relation to copyright law, both at home and abroad. The presence of this in-house specialist lawyer 
enables Eye to keep track of news and developments and to take action in anticipation of their 
impact. Both in the Netherlands and in international fora, Eye is often asked to contribute to 
discussions of copyright issues and to share its practical experiences with other actors in the field.23  

                                                           
20 Dutch Copyright Act, section 16n  
https://www.hendriks-james.nl/assets/pdf/Copyright_Act.pdf 
21 Ibid. 
22 Act of 8 October 2014 amending the Copyright Act and the Neighbouring Rights Act in connection with the 
implementation of Directive 2012/28/EU of the European Parliament and of the Council of 25 October 2012 on certain 
permitted uses of orphan works. 
https://zoek.officielebekendmakingen.nl/stb-2014-388.pdf 
Act of 16 December 2020 amending the Copyright Act, the Neighbouring Rights Act, the Databases (Legal Protection) Act 
and the Supervision of and Dispute Resolution for Collective Management Organisations (Copyright and Neighbouring 
Rights) Act in connection with the implementation of Directive (EU) 2019/790 of the European Parliament and of the 
Council of 17 April 2019 on copyright and related rights in the Digital Single Market and amending Directives 96/9/EC and 
2001/29/EC (Act implementing the Directive on copyright in the Digital Single Market).  
https://zoek.officielebekendmakingen.nl/stb-2020-558.pdf 
23 https://diligentsearch.eu/wp-content/uploads/2017/11/L-Bout-presentation-orphan-works-a-film-archives-
perspective.pdf 
 

https://www.hendriks-james.nl/assets/pdf/Copyright_Act.pdf
https://zoek.officielebekendmakingen.nl/stb-2014-388.pdf
https://zoek.officielebekendmakingen.nl/stb-2020-558.pdf
https://zoek.officielebekendmakingen.nl/stb-2020-558.pdf
https://diligentsearch.eu/wp-content/uploads/2017/11/L-Bout-presentation-orphan-works-a-film-archives-perspective.pdf
https://diligentsearch.eu/wp-content/uploads/2017/11/L-Bout-presentation-orphan-works-a-film-archives-perspective.pdf
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2.5. Continuity of the digital archive  
The Dutch government supports leading domestic and international cultural institutions in two ways. 
First of all, there is what is known as the ‘basic cultural infrastructure’, which is the national grant 
scheme under which government grants are awarded to support film-related educational activities 
and the international promotion of Dutch films.24 There is a four-year grant period, after which a 
new grant allocation procedure is initiated so that institutions can reapply. 

Secondly, both the digital film archive and the analogue film archive receive funding under the 
Heritage Act.25 The Dutch government regards Eye’s film collection as cultural heritage of national 
importance. The Heritage Act is effective for an unlimited period of time, during which Eye is obliged 
to satisfy the requirements laid down in the Act in relation to the management, preservation and 
accessibility of its digital and analogue collection. Eye is subject to regular checks performed by 
inspectors from the Government Information and Heritage Inspectorate, whose job it is to make sure 
that Eye is in compliance with statutory regulations and to establish whether there are any 
opportunities for improving policy and practice in relation to its collection. 
Should Eye cease to operate as an independent organisation at any point in the future, the 
government is responsible for ensuring that its management and curation activities are transferred 
to another organisation in accordance with the requirements laid down in the Heritage Act. 
In the event of the digital archive being affected by a calamity such as fire, flooding or a cyber attack, 
the Contingency Plan for the Digital Archive takes effect. The plan describes the action Eye is able to 
take in the event of a calamity. See section 5.2 on ‘Security and recovery in the event of a calamity’. 
 

2.6 Ethics and confidentiality  
Eye is a member of the International Federation of Film Archives (FIAF) and as such endorses the 
FIAF Code of Ethics, which is domain-specific.26 Eye is also a member of the International Council of 
Museums (ICOM) and the Dutch Museums Association. Thanks to its inclusion in the Dutch Register 
of Museums, Eye is a certified museum.27 As a member of ICOM and a certified museum, Eye also 
endorses the ICOM Code of Ethics for Museums.28 This code is of a more general nature and may be 
considered as supplementing the domain-specific FIAF Code of Ethics. Both codes apply equally to 
the analogue and digital collections. Eye also complies with the requirements set out in the Dutch 
regulations on the management of the national cultural heritage and the allocation of grants to 
museums.29 For Eye, CoreTrustSeal certification represents the confirmation of its role in the long-
term curation and preservation of the digital film archive. 

  

                                                           
24 Aangepast Activiteitenplan 2021-2024 in het kader van de Basis Infrastructuur (BIS): 4-7. 
https://www.eyefilm.nl/uploads/downloads/blocks/Aangepast-activiteitenplan-2021-2024-BIS.pdf 
25  https://wetten.overheid.nl/BWBR0037521/2021-08-01  
26 https://www.fiafnet.org/pages/Community/Code-Of-Ethics.html 
27 https://www.museumregisternederland.nl/Geregistreerde-musea 
28 https://icom.museum/en/resources/standards-guidelines/code-of-ethics/ 
29 https://wetten.overheid.nl/BWBR0037533/2021-03-20  

https://www.eyefilm.nl/uploads/downloads/blocks/Aangepast-activiteitenplan-2021-2024-BIS.pdf
https://wetten.overheid.nl/BWBR0037521/2021-08-01
https://www.fiafnet.org/pages/Community/Code-Of-Ethics.html
https://www.museumregisternederland.nl/Geregistreerde-musea
https://icom.museum/en/resources/standards-guidelines/code-of-ethics/
https://wetten.overheid.nl/BWBR0037533/2021-03-20
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The EU-wide General Data Protection Regulation (GDPR) entered into force on 25 May 2018.30 This 
means that the same rules on the protection of personal data now apply throughout the entire 
European Union. The former Dutch law on data protection, known as the Personal Data Protection 
Act, has since been rescinded. 

The GDPR covers personal data relating to living natural persons. The entry into force of the GDPR 
has had little or no impact on the policy on the management of personal data in relation to both the 
analogue and the digital film collections. This is due in the first instance to the type of film works 
collected by Eye, i.e. films that are generally produced for public viewing, preferably by as many 
people as possible. The names of those who contributed to the production of the film are shown in 
the credits and are therefore public. Secondly, the GDPR offers sufficient scope (in articles 6 and 89, 
for example) for museums to store and use personal data for their own purposes. Finally, whenever 
films are donated, loaned or purchased, the relevant contract states that Eye is entitled to use the 
films in question for its own purposes as a museum. For their part, the donor or lender is entitled to 
include a special provision on public disclosure in the contract. 

Amateur films form a distinct category within Eye’s digital archive. These are films that are made 
primarily for showing to members of the maker’s family. Portrait rights may apply to any persons 
appearing in such films who may be recognised by viewers. At the same time, their identities may 
constitute sensitive personal data. Eye works in consultation with the owners and with their consent 
to decide how such films should be used for specific purposes. 

Eye’s privacy officer and in-house lawyer are responsible for ensuring that all arrangements relating 
to the protection of personal privacy contained in contracts are fully observed, and that Eye complies 
with all statutory regulations and national and international standards to which it is subject. Eye has 
adopted an internal privacy protocol for its members of staff. Sanctions may be imposed on anyone 
who is found to have acted contrary to the protocol. Access to sensitive personal data is limited to a 
select group of staff.  
 

2.7. Organisational infrastructure 
Since around 2007, Eye has been involved in a continuous process of building and adapting a digital 
infrastructure enabling it to satisfy its stakeholders’ requirements and wishes. The Ministry of 
Education, Culture and Science decided in 2016, based on the findings of an extensive study 
performed by the Boston Consulting Group, to allocate Eye a project grant to cover the extra cost of 
digitisation; in 2019, this grant was converted into a long-term grant. This had a profound impact on 
Eye’s operational management. Alongside the existing analogue workflow, a totally new workflow 
had to be designed for digitised and born-digital film, equipment purchased, staff trained and new, 
properly qualified staff recruited. The technical management of the hardware for the tape robots 
and MAM was outsourced to an external contractor. The staff of the IT department received 
additional training, thus ensuring that they possessed the necessary expertise to deal effectively with 
outsourcing procedures for IT contracts. 

An organisation needs to have a clear picture of the cost of staff and equipment if it is to be able to 
pursue a well-thought-out policy on the long-term preservation of digital film. As part of a project 
initiated by the Dutch Digital Heritage Network for developing a cost model, Eye analysed the cost of 
                                                           
30 https://gdpr-info.eu/  

https://gdpr-info.eu/
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the digital film archive in conjunction with a firm of consultants (BMC). The analysis revealed that 
staff expenses account for 60% of the total cost, while material costs account for 40%.31 This is 
valuable information for formulating a strategic policy on the digital film archive and also for long-
term budgetary purposes. BMC and Eye presented the results of the study at IPRES 2019 in 
Amsterdam, in the form of a workshop entitled ‘A cost model for analysing and controlling the cost 
of long-term digital accessibility as a strategic decision-making tool’.32 

Eye’s policy is to foster the continuing professional development of its staff, by offering both in-
house courses as well as opportunities for staff to attend external courses and workshops. Members 
of staff are also closely involved in new digital developments, at both national and international 
levels, through their memberships of networks such as the NDE, AVA-Net, ACE, FIAF, AMIA, CLARIAH, 
IASA and CEN.  
 

2.8. Monitoring recent developments 
It is absolutely vital to monitor relevant developments in order to future-proof the archive for its 
designated community. Eye keeps track of the latest trends and developments at various levels: 

• Production, distribution and display  
Eye has a huge advantage in that the formats in which films are stored are linked to the 
international cinematographic standards set by a group representing the film industry, 
cinemas and film archives. Should any changes in storage standards occur, these are debated 
and announced well in advance, giving Eye the time to adapt. Another important factor is 
Eye’s status as a screener and distributor of films from its own collection, which gives it a 
direct connection with screening practitioners and enables it to closely follow all the latest 
developments. The Society of Motion Picture and Television Engineers (SMPTE) is a key 
source of information for Eye. The SMPTE is the worldwide authority on standardisation in 
professional film and video technology and it work is geared towards both the technical and 
the creative communities.33 Thanks to its ability to respond quickly to new developments, 
Eye’s digital film archive is able to guarantee the long-term preservation of digital film for its 
designated community and to ensure that it can supply them with the formats they want. 
 

• Archival standards 
As we have already mentioned, Eye closely monitors the international news and trends in 
relation to standards for long-term preservation and the latest means of producing, 
distributing and screening digital film. Its membership of international networks and 
committees gives it access to relevant peer information and reports on its own archival 
practices. The head of Film Preservation & Digital Access also chairs the FIAF’s Technical 

                                                           
31 Tamara Kinkel and Herman Uffen, Controlling the cost of long-term digital accessibility; a cost model for long-term digital 
accessibility, IPRES 2019: 7.  
https://www.eyefilm.nl/uploads/downloads/blocks/Controlling-the-cost-of-long-term-digital-accessibilty-A-cost-model-for-
long-term-digital-accessibility.pdf 
32 Walter Swagemakers, Herman Uffen and Ernst van Velzen, A cost model for analysing and controlling the cost of long-
term digital accessibility as a strategic decision-making tool, IPRES 2019.  
https://www.eyefilm.nl/uploads/downloads/blocks/Workshop_costmodel-IPRES_2019.pdf 
33  https://www.smpte.org/ 
 

https://netwerkdigitaalerfgoed.nl/
https://www.avanet.nl/
https://ace-film.eu/
https://www.fiafnet.org/
https://amianet.org/
https://www.clariah.nl/
https://www.iasa-web.org/
https://www.cencenelec.eu/
https://www.eyefilm.nl/uploads/downloads/blocks/Controlling-the-cost-of-long-term-digital-accessibilty-A-cost-model-for-long-term-digital-accessibility.pdf
https://www.eyefilm.nl/uploads/downloads/blocks/Controlling-the-cost-of-long-term-digital-accessibilty-A-cost-model-for-long-term-digital-accessibility.pdf
https://www.eyefilm.nl/uploads/downloads/blocks/Workshop_costmodel-IPRES_2019.pdf
https://www.smpte.org/
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Committee, which includes external experts alongside archivists. Eye’s Chief Curator is also 
the Professor of Film Heritage and Digital Film Culture at the University of Amsterdam.  

• Eye is a member of CEN/TC technical committee 457 on the digital preservation of 
cinematographic works.34 The committee’s remit includes the definition and standardisation 
of the long-term preservation of digital archive formats for cinematographic works. It also 
recommends methods for guaranteeing data integrity and quality. The resulting standard 
will apply to both digitised analogue films and born-digital material. The committee is also 
developing reference software for guaranteeing interoperability between suppliers and 
heritage organisations. Its remit does not include the standardisation of distribution formats. 
 

• Infrastructure 
The infrastructure of the digital film archive consists of three integrated components (see 
section 5.1): 
 

- the ‘Collection Eye’ (CE) catalogue management system;  
- tape robots with LTO tapes; 
- the EYE-D Media Asset Management (MAM) system with application server..  

Eye tracks the latest developments in relation to infrastructure by consulting other film 
archives and peer institutions both in the Netherlands and abroad, by following the industry 
standards for tape robot technology and by asking for advice from relevant companies and 
research institutes. Ensuring that a catalogue system designed to cater for both analogue 
and digital film is kept fully up to date is another vital aspect if Eye is to be able to handle 
new developments in collection management. Eye also engages external experts for this 
purpose. Partly based on their recommendations, Eye decided to replace its current 
catalogue system by a future-proof system that is compatible with recent developments 
such as the Digital Heritage Reference Architecture (DERA).35 The DERA project was launched 
by the Ministry of Education, Culture and Science with the aim of designing an architectural 
framework enabling Dutch heritage organisations to fall into line with the National Digital 
Heritage Strategy.36 

• Public access to the digital film collection  
Eye’s policy is to ensure that its collections are accessible not just to professional users and 
researchers, but also to the general public, through a wide range of media. Online screenings 
of copyright protected works are more complex than the screening of films in cinemas, 
during exhibitions and at festivals. This is due to the large number of restrictions imposed 
under copyright law. The contracts covering the vast majority of relatively old films were 
signed at a time when no one could have imagined that they would in the future be shown 
on online platforms.  
 
 
 
 

                                                           
34 https://www.standict.eu/standards-repository/working-group/digital-preservation-cinematographic-works 
35 https://netwerkdigitaalerfgoed.nl/activiteiten/dera/.  
36 https://netwerkdigitaalerfgoed.nl/activiteiten/nationale-strategie-digitaal-erfgoed/.  
 

https://www.standict.eu/standards-repository/working-group/digital-preservation-cinematographic-works
https://netwerkdigitaalerfgoed.nl/activiteiten/dera/
https://netwerkdigitaalerfgoed.nl/activiteiten/nationale-strategie-digitaal-erfgoed/
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The staff of Eye follow the latest developments in relation to copyright law through their 
membership of networks including the Copyright Working Group for Dutch Cultural 
Institutions, the European Copyright Community and the ACE network. Eye staff also played 
(and still play) an active role in contributing towards incorporating new EU directives in 
Dutch copyright law. The 2014 Directive on ‘orphan works’ and the 2021 Act implementing 
the Directive on copyright in the Digital Single Market are two cases in point. 

https://pro.europeana.eu/page/europeana-copyright
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3 Managing digital objects
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3. Managing digital objects 
 

3.1 Predefined criteria for the supply of data and metadata 
The digital film archive only accepts data (in the form of digital film) and the related metadata if they 
are consistent with Eye’s collection policy. In principle, the digital film archive only accepts data and 
metadata that meet the archive’s specifications for long-term preservation.37 By specifying these 
preferred formats and the format for metadata, the digital film archive has put in place a systematic 
procedure for receiving the preferred formats and is in a position to make sure that it has been sent 
the correct digital film files and metadata. The same preferred formats are used for digitising films 
that have been digitised either in-house or externally.  

If it is not possible to submit a particular file in accordance with Eye’s specifications, for example 
because the material in question has been produced by artists who are either unwilling or unable to 
use the relevant formats, the material acquired by the digital film archive must score as high as 
possible in terms of digital preservability. 

So as to guarantee international interoperability between film archives, Eye follows the metadata 
standards drawn up by the FIAF.38  
 

3.2 Data integrity and authenticity 
This section describes two key quality features of a digital object, viz. integrity and authenticity: 

• Authenticity is the guarantee that the object is demonstrably what it purports to be, that it 
was made by the person or organisation who claims to have made it, and that it was 
produced or published on the date on which it is said to have been produced or published.  

• Integrity is the guarantee that all changes made to the object have been authorised and are 
fully documented. 

A digital film object is a complex object because it can comprise a variety of files (images, sound, 
subtitles, multiple language versions, etc.) stored in a container together with an extensive set of 
metadata. Conceptually speaking, there may be a number of different versions of the same digital 
film object. The length of a film – and indeed the length of individual scenes – may vary depending 
on what is relevant in a given context. When an analogue film is restored, a new version may be 
produced from a number of different copies and then digitised. This is not necessarily the final, 
definitive version of the film in question: what often happens is that new archive material and 
additional information about the film is subsequently discovered, thus allowing a more extensive 
version of the film to be produced, which will exist alongside the previous versions. As a result of 
these variables, the digital film archive is by nature a dynamic archive. 

  

                                                           
37  Collection policy (2018-2021), Eye Filmmuseum, chapter 3 (Guardian: from -5 ° to 4K), section Standardisation of born -
digital delivery specifications: p.24. 
38 https://www.fiafnet.org/pages/E-Resources/Cataloguing-Manual.html 
 

https://www.fiafnet.org/pages/E-Resources/Cataloguing-Manual.html
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Working in collaboration with the Dutch Digital Heritage Network, Eye developed the ‘Eye 
Filmmuseum Digital Film Registration Model’ as a means of keeping a full record of a digital film 
object in all its complexity, together with its genealogy, i.e. its evolutionary development.39 The 
adoption of this model is an important link in the chain of long-term digital accessibility and also a 
prerequisite for guaranteeing the authenticity and integrity of the data in question. 

The operating processes for submitting and ingesting digital film (including metadata) described in 
section 3.3 include a thorough authenticity and integrity check. This is because the material in 
question is a digital master copy that is the source material for long-term preservation. In order to 
guarantee authenticity when digitising film material, it is important to make a careful record of the 
origin of the source material. In the case of a complex film restoration, the source material may 
consist of a number of different copies of the film in question. The procedure for performing an 
authenticity and integrity check is described in detail in a document entitled ‘Ingest, Archival Storage 
and Access’.40  
 

3.3 Processes and procedures for ingest and archival storage 
Ingest 
According to the OAIS model, ‘ingest’ is a process that starts with the receipt of a Submission 
Information Package (SIP) and ends with the completion of an Archival Information Package (AIP). 
When Eye’s digital film archive receives a digital film object in the form of an SIP, the SIP undergoes a 
number of processing stages that need to be completed in order to convert it into an AIP that 
satisfies Eye’s requirements for long-term preservation. The digital film archive performs a series of 
quality checks on the data and metadata submitted, in order to ensure that the producers have 
complied with the relevant specifications. 

The ingest process consists of the following sub-processes:  

• a virus check;  
• validation (to ensure that the film has not been corrupted);  
• a completeness check; 
• the extraction of metadata and, where necessary, the addition of any missing metadata;  
• finally, generating an AIP from the SIP and the metadata, for inclusion in the digital film 

archive. 

There are three different operating processes for submitting and ingesting digital films and 
metadata: 
 

1. The Dutch Film Fund procedure: born-digital material; the SIP has to meet extremely strict 
specifications. 

2. Material acquired by curators and programmers, including both born-digital material and 
material that has been externally digitised. The specifications for the submission of the 
material are not as strict as with the Film Fund procedure as small production houses are not 
always able to work to such strict specifications. 

                                                           
39 Nils van der Meer, Anne Gant and Walter Swagemakers, The Eye Filmmuseum Digital Film Registration Model, 2018.  
https://www.eyefilm.nl/uploads/downloads/blocks/The-Eye-Filmmuseum-Digital-Film-Registration-Model_2019.pdf 
40 Ingest, Archiival Storage and Access, Eye Filmmuseum 2022. 

https://www.eyefilm.nl/uploads/downloads/blocks/The-Eye-Filmmuseum-Digital-Film-Registration-Model_2019.pdf
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3. The internal digitisation procedure. Eye digitises analogue film material in response to a 
request from a curator or programmer or as part of a project. The access workflow may also 
be the source of a request. The specifications are very strict.  

Archival storage 
Archival storage is a core function of the OAIS model and guarantees that the data is preserved and 
remains accessible for a long period of time. The digital film objects (AIPs) are stored on LTO tapes 
managed by LTO tape robots (industry standard) installed in secure locations at Eye. The data tapes 
are formatted in LTFS (linear tape file system), an open standard file system. An added advantage of 
this is that, in the event of an emergency, the tapes can also be read by a reader from outside Eye. 
The data tapes are migrated after a number of years, and the tape robot servers and/or components 
replaced. In this respect, Eye adheres to the best practices in the IT industry and closely follows the 
latest developments at the International Federation of Film Archives (FIAF).41 Dealing with requests 
to submit Dissemination Information Packages (DIPs) to access is a key feature of archival storage. 

The above processes are described in more detail in the following documents: 

• Ingest, Archival Storage and Access processes (2022) 
• Diagrams of Ingest, Archival Storage and Access processes (2022)  

 
3.4 Preservation policy and planning 
The purpose of Eye’s digital film archive is to guarantee the long-term accessibility of digital master 
files and the files used, for example, for cinema screenings, online presentations and reuse for media 
productions. The digital film archive has adopted a preservation policy and a timetable of activities as 
a means of guaranteeing this long-term accessibility.  

3.4.1. Formats and preservation levels 
As part of its digital preservation policy, Eye sets (where possible) strict requirements for the 
submission of film material, by specifying preferred formats with which donors and lenders are 
required to comply (see section 3.1). 

By storing source materials in an uncompressed form, Eye can continue to produce new digital 
formats in accordance with future standards in the world of cinematography and the media, without 
losing any of the original visual information. In addition to storing the uncompressed source material 
(i.e. master files), which is not suitable for presentation, the digital film archive also stores the 
formats used for access in the broadest sense of the word. These are the files that users need for 
their productions. Should these formats become obsolete, the master files can then be used to 
transcode the format required by the user. Because the digital film archive also stores the most 
common access formats as part of the AIPs, either a copy of the AIP or a number of AIP fragments 
are all that is generally needed to produce a DIP. 

A small part of the digital film archive consists of non-standard cinema formats, including expanded 
cinema, media installations, VR projects and digital presentations (both online and on-site). During 
the forthcoming strategy period, i.e. 2023-2026, Eye will be undertaking further studies in order to 
decide how best to preserve this collection. Eye is planning to seek expert advice about this and to 
partner with organisations that have already gained experience in dealing with this type of problem. 

                                                           
41Resources of the FIAF Technical Commission (TC). 
https://www.fiafnet.org/pages/E-Resources/Technical-Commission-Resources.html 

https://www.fiafnet.org/pages/E-Resources/Technical-Commission-Resources.html
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CoreTrustSeal certification works with four different levels of preservation (or curation):  

A. content is stored and distributed as deposited; 
B. basic curation, e.g. brief checking, addition of basic metadata or documentation;  
C. enhanced curation, e.g. conversion to new formats, enhancement of documentation;.  
D. data-level curation – as in C above, but with additional editing of deposited data for 

accuracy. 

Eye curates its collection – depending on the needs of particular users and the value ascribed to 
individual objects by the archive – at levels B, C and D. 

Formats/Preservation level Level D Level C Level B Level A 

Digital cinema distribution master (DCDM): uncompressed files of the 
image (TIF), the sound and subtitles for all language versions of the film 
in accordance with the DCI and SPMTE specifications42 

    

DPX files: uncompressed, created from either an internal or an external 
digitisation workflow      

Unencrypted digital cinema packages (DCPs): created for screening in 
cinemas43     

Encrypted DCPs: created for screening in cinemas     

Apple ProRes 4444 or Apple ProRes 422 (HQ) with embedded sound 
(LtRt, stereo or another end mix)     

JPEG 2000: 1st generation digitisations from an external digitisation 
workflow     

MXF files      

Expanded cinema (e.g. installations, VR and experiments)     

Proxy files      

 

3.4.2 Preservation Watch and preservation planning 
Preservation Watch is responsible for recommending possible preservation planning responses to 
internal and external trends. Eye has adopted the definition used by the Dutch Digital Heritage 
Network: ‘Preservation watch is all about monitoring all those internal and external trends that could 
affect the life span and long-term accessibility of a digital information object. This helps to guarantee 
the long-term accessibility of the digital heritage for everyone in the future.’44 

Preservation Watch and the preservation planning that is based on it allow Eye to anticipate the 
following changes. 
 
 

                                                           
42 Collection Policy (2018-2021), Eye Filmmuseum: 24.. 
43 Ibid: 24. 
44 https://netwerkdigitaalerfgoed.nl/activiteiten/preservation-watch/. 

https://netwerkdigitaalerfgoed.nl/activiteiten/preservation-watch/
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Technological changes  
The digital film archive has witnessed all sorts of technological changes during the course of time to 
which it needs to adjust its preservation planning. Such changes may affect: 

• file formats; 
• new versions of existing standards; 
• new standards for digital film and metadata; 
• software for storage management;  
• storage systems and media; 
• pre-ingest tools. 

The fact that the film industry, cinemas, film museums and archives all follow the same international 
standards for production, distribution and projection (see section 2.8) is a massive boon in 
responding to change. There is plenty of advance warning of any changes in the file formats and 
projection methods used by the film industry. 

Eye has built its own digital infrastructure, for which it has adopted a five-year period of 
depreciation. This means that it regularly reviews the operation of the digital film archive and 
assesses any adjustments or improvements that may be needed, as well as their costs. 

Parts of the digital film collection are regularly migrated to a new generation of LTO tapes  

Changes within the user group (designated community)  
In planning preservation activities, the archive takes account of the changing needs and wishes of 
both internal and external users. Such changes may affect:  

• sound and vision quality;  
• interoperability; 
• metadata; 
• access and distribution; 
• projection methods and software. 

The digital film archive’s designated community consists of a wide range of internal and external 
users (see section 2.3). Eye’s multiple roles (i.e. as an archive, cinema, distributor, promotor of Dutch 
film abroad, online supplier of film content and educational institute) mean that it has close ties with 
its users, so that it can pick up and respond quickly to changing user needs and wishes. 

Social changes and changes in the operating environment  
The digital film archive is impacted by changes both in society at large and in its operating 
environment. Such changes may relate to: 
 

• ‘green’ digital sustainability, i.e. the ecological footprint of heritage organisations;  
• statutory regulations, e.g. the Heritage Act, copyright law, GDPR; 
• agreements with the Dutch Film Fund;  
• diversity and inclusion: metadata may be ‘outdated’ and require adjustment, or additional 

information may be needed to take account of changes in social perceptions;  
• the reference architecture recommended by the government (i.e. the DERA project). 
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Eye endorses the Diversity & Inclusion Code: ‘Eye is here for everyone and strives to be accessible to 
all, regardless of ethnic, cultural or religious background, gender identify, age, level of education or 
disability.’45 Eye’s endorsement of the Code affects its collection policy, for example in the way in 
which it describes its films. ‘Eye wants to engage in internal and external discussions about how we 
use language in our communication, from 
the perspectives of inclusivity and diversity. This means looking critically at the language used in our 
catalogue, as much retrospectively (how we deal with terms and descriptions no longer considered 
appropriate) as looking forward (what terminology we would like to use instead, and what guidelines 
can be given for descriptive texts).’ 46  

Eye adheres to the principles of the reference architecture recommended by the government, i.e. 
the principles resulting from the DERA project. These have resulted in new requirements that the 
data system needs to meet. 

In order to achieve its aim of ‘green’ digital sustainability, Eye wishes to obtain BREEAM certification 
for its collection management.47 This means that the ecological footprint will be a key issue in 
relation to any new investments in the digital infrastructure. 

Internal changes  
The digital film archive needs to anticipate future changes within Eye itself. These changes may 
relate to aspects such as: 
 

● budgets for infrastructure, software and staff;  
● the standard of knowledge and expertise required of staff;  
● new ambitions.  

 
For the coming four years, Eye does not foresee any major changes affecting the budgets and the 
requisite standard of staff knowledge and expertise in relation to long-term digital accessibility, with 
the exception of the allocation of extra resources for replacing the CE catalogue system by a new 
system. The aim is to for the new system to be operational in 2024.  

3.4.3. Decision-making process and planning of preservation activities 

The collection management team meets regularly to discuss whatever additional action needs to be 
taken, over and above routine maintenance and curation, in relation to preservation. Based on a 
detailed plan and budget, the relevant proposals are submitted for approval to Eye’s management 
team. Eye works with a four-year policy cycle. New projects are included in the plan for the next 
strategy period.  

One of the clauses included in all Eye’s loan and donation contracts states that Eye is entitled to 
preserve the digital films and that Eye becomes the owner of all copies made of the source file. 
Under Dutch law, cultural institutions are entitled to make copies as part of their preservation 

                                                           
45 De Codes: Governance Code Cultuur, Code Diversiteit & Inclusie, Fair Practice Code, Eye Filmmuseum: 6. 
https://www.eyefilm.nl/uploads/downloads/blocks/eye_de_codes.pdf  
46 Rommy Albers, Anne Gant, Susan van Gelderen, Walter Swagemakers and Jim Wraith,  Recommendations of the 
Catalogue Project Group, Eye Filmmuseum (July 20, 2021) 
https://www.eyefilm.nl/uploads/downloads/blocks/Recommendations-of-the-Catalogue-Project-Group_20_07_2021.pdf 
47https://www.breeam.com 
 

https://www.eyefilm.nl/uploads/downloads/blocks/eye_de_codes.pdf
https://www.eyefilm.nl/uploads/downloads/blocks/Recommendations-of-the-Catalogue-Project-Group_20_07_2021.pdf
https://www.breeam.com/
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activities.48 The vast majority of preservation activities (such as migration to the next generation of 
LTO tapes) form part of the routine cycle of activities.  

Given that the formats received by Eye conform with its policy on preferred formats, that cinema 
formats are based on stable standards, and that industry players are given plenty of advance notice 
of any new standards, it is relatively easy for Eye to perform the necessary preservation activities in 
good time and on a routine basis. The policy on preferred formats does not cover a small proportion 
of the collection that Eye receives from filmmakers and artists who do not wish to adhere to 
prescribed standards. The long-term preservation of this type of work requires bespoke rather than 
routine action. See section 3.4.1.  
 

3.5 Deaccessioning and disposal of digital film objects from the digital film archive  
As a museum registered in the Dutch Register of Museums, Eye follows the official guidelines on the 
deaccessioning and disposal of museum objects. These contain a highly detailed description of the 
procedure that is to be followed in this connection.49 In their current form, they apply primarily to 
analogue objects. The Dutch Museums Association is currently working on a revised version of the 
guidelines; Eye has advised the Association to adopt Eye’s procedure for the deaccessioning and 
disposal of digital objects. Eye’s proposal was included as part of a set of draft recommendations 
adopted by the General Meeting of Members of the Dutch Museums Association on 12 May 2022. 
The revised guidelines for the deaccessioning and disposal of museum objects will include a separate 
section on digital objects. 

 

                                                           
48 Dutch Copyright Act, section 16n 
https://www.hendriks-james.nl/assets/pdf/Copyright_Act.pdf 
49 https://www.museumvereniging.nl/media/lamo_rapport2016_versie2020_def.pdf  

https://www.hendriks-james.nl/assets/pdf/Copyright_Act.pdf
https://www.museumvereniging.nl/media/lamo_rapport2016_versie2020_def.pdf
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4 Data management 



   
 

The digital film archive at  Eye Filmmuseum, Amsterdam  23 

4. Data management 
 

4.1 Standardisation and metadata enrichment  
During the ingest process, technical, identifying and descriptive metadata are added to both born-
digital film objects and digitised analogue films (regardless of whether these were digitised in-house 
or externally). Technical metadata are extracted from the files by both the MAM system and an in-
house application called Digiscanner. The donor or lender is requested to complete a form listing the 
metadata required by Eye. The metadata requested by Eye are consistent with international FIAF and 
EN standards, i.e. EN 15744 and EN 15907, which means that metadata must be both exchangeable 
and reusable.50  

Once the digital film objects have been ingested (once the AIPs have been generated), the 
descriptive metadata can be enriched with information such as research data, programming 
information (in the case of a film programme), or information on an exhibition (if the object is a 
presentation) or a publication. Eye uses thesauruses (for key words, genres, people, organisations, 
geographic terms and selection lists) in order to make information easier to find. Eye uses the 
Common Thesaurus of Audiovisual Archives (GTAA) for key words and genres, the Getty Thesaurus of 
Geographic Names (TGN) for geographic terms, and Wikidata, RKDartists and the Biographic Portal 
(among others) for people and organisations. In order to guarantee consistency in data entries, Eye 
staff follow the guidelines in the Film Work Ingest Manual (Invoerhandleiding Filmwerk).51 The 
catalogue specialist is responsible for ensuring that data are entered correctly.  

Adding and updating metadata is a never-ending process. Social changes, such as the desire for 
greater inclusion and diversity in access to the collection, may create a need for adjusting the 
metadata.52 Research performed by film studies researchers into Eye’s film collection plays an 
important role in the enrichment of metadata. The ‘Eye Artist and Scholar-in-Residence’ programme 
is a good example of how this works. This is a programme that is designed to foster research into and 
the reuse of the collection, and to promote cross-fertilisation between film on the one hand and the 
arts and sciences on the other.53 The Common Lab Research Infrastructure for Arts and Humanities 
(CLARIAH) is another example of a project in which film studies researchers undertake research into 
Eye’s film collection. CLARIAH has developed a digital infrastructure for linking large volumes of data 
and software from a variety of disciplines within the humanities and ensuring that they are 
searchable by digital means. As part of the CLARIAH project, video annotation tools have been used 
to ‘unlock’ more digitised films from the Desmet collection (selected by UNESCO as a cultural 
heritage for the Memory of the World Register) and make these available for viewing.54 

The data management function is described in greater detail in a document entitled ‘Data 
Management’.55 
 

                                                           
50 https://www.fiafnet.org/pages/E-Resources/FIAF-Cataloguing-Rules.htm 
51 Invoerhandleiding Filmwerk, Eye Filmmuseum. 2022. 
52 Rommy Albers, Anne Gant, Susan van Gelderen, Walter Swagemakers and Jim Wraith, Recommedations of the Catalogue 
Project Group, Eye Filmmuseum, 2022).  
53 Collection Policy (2018-2021), Eye Filmmuseum: 47. 
54 https://www.clariah.nl/projects/mimehist-annotating-eye-filmmuseum-s-jean-desmet-collection 
55 Data Management, Eye Filmmuseum, 2022. 

https://www.fiafnet.org/pages/E-Resources/FIAF-Cataloguing-Rules.htm
https://www.clariah.nl/projects/mimehist-annotating-eye-filmmuseum-s-jean-desmet-collection
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4.2 Data searchability and findability 
All the metadata for the digital film objects are searchable and findable with the aid of the CE 
catalogue and the MAM system. Registered users seeking to gain online access are shown a selected 
set of data. The CE catalogue includes a number of references to related sources, including websites 
with relevant information and archives relating to the object in question. The CE catalogue also 
contains references to analogue articles, journals and book publications as sources, but these have 
not yet been linked to the library system. For the present, this information is still held in a 
publications database called Bibis. The Bibis database will be incorporated in the new database, 
which is due to become operational in 2024. 

Due to copyright restrictions, most copyrighted digital films are not available for viewing online by 
non-registered users. These are, however, freely accessible in the Eye Study at the Collection Centre. 
The catalogue has an extensive search function, allowing users to perform searches of individual 
fields, searches using Boolean operators and simple full-text searches.56 Users can use the EYE-D 
MAM system to view complete digital film objects or fragments, and also to order them in whatever 
format they wish. 

The use of thesauruses such as the GTAA for key words and genres helps to make film objects easier 
to find.57 The digital film archive uses the metadata model developed by the FIAF, thus ensuring that 
the metadata used by international film archives and film museums are easy to search and find.58 
The portal used for submitting The digital film objects and the related metadata supplied by Eye to 
the European Film Gateway (EFG, the portal of the Association of European Film Archives) are 
forwarded to Europeana. Eye follows the EFG’s guidelines and standards in this connection.59  

Eye uses unique identifiers to identify its analogue and digital film objects and exchange data with 
other parties. The Dutch Film Fund requires films produced with a grant from the Fund to be 
registered under an ISAN number (International Standard Audiovisual Number); the film and TV 
equivalent of the well-known ISBN numbering system for books.60 For the purpose of metadata 
enrichment, the ISAN numbers of films produced with a grant from the Dutch Film Fund will be 
included retroactively in the CE catalogue. This activity is scheduled to take place in 2023.  

The CE catalogue does not currently support linked data and persistent identifiers (PIDs) such as 
Handle, DOI (digital object identifier) or ARK (archival resource key). The new system that is due to 
become operational in 2024 will be able to support these identifier formats, which means that Eye 
will start using linked data and a PID (yet to be determined).  
 
  

                                                           
56 Search Functionality Collection Eye and Eye-D, Eye Filmmuseum, 2022. 
57 https://beeldengeluid.nl/kennis/kennisthemas/metadata/gemeenschappelijke-thesaurus-audiovisuele-
archieven?cookies_done=1 
58 Linda Tadic, et al. (ed.), The FIAF Moving Image Cataloguing Manual, 2016. 
https://www.fiafnet.org/pages/E-Resources/Cataloguing-Manual.html 
59 https://efgproject.eu/guidelines_and_standards.php. 
60 https://www.filmfonds.nl/page/4590/heb-ik-een-isan-nummer-nodig-en-waarom 

https://beeldengeluid.nl/kennis/kennisthemas/metadata/gemeenschappelijke-thesaurus-audiovisuele-archieven?cookies_done=1
https://beeldengeluid.nl/kennis/kennisthemas/metadata/gemeenschappelijke-thesaurus-audiovisuele-archieven?cookies_done=1
https://www.fiafnet.org/pages/E-Resources/Cataloguing-Manual.html
https://efgproject.eu/guidelines_and_standards.php
https://www.filmfonds.nl/page/4590/heb-ik-een-isan-nummer-nodig-en-waarom
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4.3 Reuse of data 
The ability to enable users to access its collections and metadata at all times lies at the heart of Eye’s 
work. In order to guarantee user access to the digital film archive, Eye has adopted a number of 
preferred formats (see section 3.1) for supplying users with digital objects. The digital film archive 
can supply users with objects in a wide variety of formats: 

• cinemas, film festivals, film industry, film producers and film-makers: DCPs (digital cinema 
packages); 

• the creative industry: various formats, including Apple ProRes; 
• schools and universities: mainly Apple ProRes; 
• the general public: consumer formats for PCs, tablets and smartphones, video streaming 

formats for VOD; 
• Film archives and film museums: DCDM (digital cinema distribution master) files, DCPs and 

DPX (digital moving-picture exchange) standard files. 
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5 Technology 
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5. Technology 
 

5.1 Technical infrastructure  
The digital film archive consists of the following three elements: 

• the ‘Collection Eye’ (CE) catalogue management system;  
• tape robots with LTO tapes; 
• the EYE-D media asset management (MAM) system with application servers. 

Collection EYE (CE) is Eye’s catalogue system and contains information about every item in the 
collections. The infrastructure used by the digital film archive consists of standard IT components 
based on industry standards. The following figure gives an impression of the IT infrastructure of EYE-
D and the robots with LTO tapes and its underlying hardware components: 

 

 

 

The digital film archive uses proven technology that can be sourced from more than one supplier. 
Wherever possible, we make use of open standards, so as to minimise our dependence on any single 
hardware supplier. The system consists of the following components: 

• LTO tape robot (2 x SL150); 
• LTFS servers; 
• ArQive (Eye-D) application servers; 
• NAS (network-attached storage) device; 
• Ingest stations; 
• UPS (uninterruptible power supply) system; 
• Network Switch. 
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LTO data tape is used for long-term data storage.61 Files that need to be available for immediate 
access are stored on an NAS device. 

The digital film archive is based on the ‘tearing’ principle, i.e. large files of which relatively little use is 
made are stored in a near-line archive, whereas files that need to be immediately available are 
stored on fast NAS systems. The uncompressed files and mezzanine files (renditions) are stored on 
LTO tapes in a tape robot (near-line). The system as a whole is managed by the arQive media asset 
management (MAM) system.  

5.1.1 Collection Eye (CE) 
The CE catalogue system is used for the following purposes: 

• describing assets in the collection; 
• maintaining a knowledge base of filmographic information, especially about Dutch film 

works and film-makers; 
• managing the locations of the assets held in the depots; 
• organising the logistics relating to certain assets; 
• recording the legal terms and provenance of acquired assets; 
• disclosing information from CE to other systems used by Eye. 
 

Eye’s assets are manifold: film projection devices, posters, nitrate film copies, digital film copies and 
so forth. Each type of asset has its own set of attributes to describe it. The information in the 
knowledge base is also used to describe the assets: a nitrate copy, for example, is linked to the 
description of a film work. 

New attributes can easily be added to the CE catalogue system, so as to adapt it to new types of 
assets and new requirements. The metadata managed by Eye is constantly evolving and the CE 
catalogue management system evolves with it. 

The CE catalogue system is linked to a number of other systems used by EYE, and is closely 
integrated with Eye’s business processes that transcend these individual systems. CE supplies these 
systems with information about assets, as well as filmographic information. The following are the 
main systems worthy of mention: 

• Fiona: used for planning and organising screenings; 
• EYE-D: manages the storage and retrieval of digital assets; 
• InBlik: used for identifying unknown film material, restoration workflows, deaccessioning 

workflows, and curatorial descriptions and recording of curatorial decisions; 
• Orphanbase: used for recording a diligent search for rights-holders in accordance with the 

EU Orphan Works Directive. A diligent search needs to be performed in order to ‘officially’ 
classify a given work as an orphan. 

 
A user can click on a hyperlink at the front end of most of the linked systems in order to open CE 
with the corresponding information. 

 

  

                                                           
61 https://www.lto.org/what-is-lto/ 

https://www.lto.org/what-is-lto/
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5.1.2 Data tape  
Data tape is one of the most reliable forms of data storage. According to Gartner and the 
International Data Group (IDG), it is a proven best practice.62 Data tape is particularly suited for the 
long-term storage of large quantities of data that do not need to be retrieved at frequent intervals. 
LTO data tape is an industry standard and has a large installed base, i.e. it is used by a vast number of 
companies and organisations all over the world, which means that the technology is constantly 
improved and refined so as to ensure that it remains usable in the long term.  

5.1.3 LTO roadmap  
The digital film archive uses different generations of LTO tapes. 

  
 

LTO-9 is the latest generation of data tape that is currently available. The storage capacity of data 
tape virtually doubles with each new generation. On average, a new generation is released once 
every three years. In practice, the increase in storage capacity outpaces the increase in the size of 
digital film files. Digital film production creates new opportunities for improving the quality of the 
film image. For example, some films are now produced with a higher frame rate, more colour depth, 
in HDR (high dynamic range), in 4K instead of 2K, etc. Our experience as a film archive is that digital 
film files have grown in size by about 10% a year during the past few years.  

5.1.4 The lifespan of data tape 
According to suppliers, data tapes can be used for up to 30 years.63 For this reason, the lifespan (or 
useful life) of the tape is not an important consideration in relation to the long-term storage of data. 
The weak link is in fact the drive technology, which is backwardly compatible with just two previous 
generations. In other words, an LTO-1 tape would still be readable if drives were available for it. As it 
is, few, if any, compatible drives are available. For this reason, Eye has a migration policy in place 
whereby a tape migration is carried out every two generations, and tape drives are purchased that 
come with at least five years’ support from the supplier in question. The expansion of the archive’s 
aggregate storage capacity – thanks to the greater capacity offered by newer tapes – is another 

                                                           
62 https://en.wikipedia.org/wiki/Hierarchical_storage_management#Tiered_storage 
63 https://en.wikipedia.org/wiki/Linear_Tape-Open 
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reason for undertaking regular migrations. Tape migrations currently result in a doubling of the 
system’s storage capacity.  

5.1.5 Tape robot 
The data tapes are kept in a tape robot (Oracle StorageTek SL 150) and are managed by the arQive 
MAM system. The tapes are inserted into ‘slots’ in the tape robots. A robot arm can then grasp the 
tapes and load them into a drive that is capable of reading the files stored on them. The Oracle 
StorageTek SL 150 robot has up to 300 slots that can accommodate the same number of data tapes. 
The gross storage capacity of one robot with LTO-8 tapes and drives is 300 x 12 TB = 3,600 TB. A data 
tape robot has a lifespan of around ten years. The digital film archive has two such robots at present.  

Whenever a user requests a data file, the MAM system asks the tape robot to insert the tape (or 
tapes) on which the file is stored into an LTO data drive. The system then copies the files to an NAS 
device, where they can be accessed directly by the user. This is an automatic process that can be 
performed sequentially if the user orders large quantities of data. The speed of data retrieval is 
approximately 500 Mbit per second, which equates with a restoration rate of around 1 TB per hour. 
In other words, the capacity of 10Gb ethernet networks is more of an impediment to rapid data 
transfer than the speed at which data can be read from tape. It is true that tape requires a certain 
amount of loading time, i.e. the period between the request for data and the point at which the tape 
is actually inserted into a drive and is ready for reading. This explains why only large files that do not 
require random access are stored on tape. Proxy files for immediate access are stored on rapid NAS 
and SSD (solid-state drive) devices. The same applies to databases and operating systems.  

5.1.6 Energy consumption  
An added advantage of storing data on data tape is that data tape uses about 10% of the energy 
used by an NAS device.64  

5.1.7 Cyber security 
Cyber threats are a growing risk to the long-term storage of data that is accessible on unprotected 
networks. There is always a risk of data becoming encrypted if malware is unintentionally installed. 
For this reason, files stored for long-term preservation are kept in a separate, secure network in the 
digital film archive. The stations where files are ingested are also part of a secure network. This 
means that it is not possible for malware from the internet to end up on equipment connected with 
the network used by the digital film archive. Before files are ingested, two different virus scanners 
check any hard disks supplied from outside Eye. For security reasons, it is absolutely essential to 
maintain an off-site copy of the digital film archive. One of the advantages of data tape is that one or 
more copies can be stored as back-ups outside the tape robot (i.e. off-line data storage). The storage 
system keeps a record of which data tapes have been externalised and which files are stored on 
them. In the event of a data tape in the storage system becoming corrupted and the disaster 
recovery procedure having to be set in motion (see section 5.2), the back-up tapes can then be 
inserted into the tape robot and the files restored. 

  

                                                           
64 http://www.tape-storage.net/en/storage_comparison/article_01/ 

http://www.tape-storage.net/en/storage_comparison/article_01/
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5.1.8 LTFS 
The software used to write data to the LTO tapes is based on the Linear Tape File System (LTFS), 
which is an open-standard, open-source system.65 A range of organisations, including IBM, HP and 
Quantum, make use of this open standard, which means that it is widely supported in the 
marketplace. We use the LTFS implementation adopted by arQive LTFS, the supplier of the MAM, 
which is responsible for storage management. Whenever a user asks for a particular file, the MAM 
system automatically loads the LTO tape into a data drive and copies the file to an NAS device so that 
it is immediately accessible to the user in question.  

5.1.9 arQive (Eye-D) application servers 
Eye uses a MAM system called arQive sourced from a supplier of the same name. The system allows: 

1. files to be stored in the appropriate locations;  
2. activities such as file transcoding and packaging to be automated;  
3. data to be retrieved for use. The system is adjusted to meet the domain-specific 

requirements that are inherent to the storage of digital film material; 
4. films to be played directly. 

Note on point 1 
Files that need to be ingested are presented to the MAM system, after which they are copied to the 
tape robot. 

Note on point 2 
During the ingest process, the MAM system transcodes the renditions into files that can be accessed 
directly accessed by users. 

The arQive application allows files to be played, which means that users can gain direct access to all 
the digital film material. One of the basic functions of the MAM system is to manage the 
relationships between the various files; as a result, the files available to users for viewing are exact 
copies of the renditions. Internal users can put together a ‘bin’ consisting of one or more film 
fragments. External users can then play the fragments in question on the internet; if they wish to 
order the file, they can then specify their preferred resolution. Although the MAM system can 
automatically transcode high-resolution files into a user-specified format, what often happens in 
practice is that the Film Conservation & Digital Access Department first prepares the file before it is 
sent to the user. 

The digital master files (DPX or DCDM) consist of image sequences, i.e. a large set of successive 
frames that are stored frame by frame. One second of digital film normally consists of 24 frames, 
which means that one hour of film contains 24 x 60 x 60 = 86,400 frames. File and storage systems 
have trouble handling such large volumes of small files. This is why the image sequences are 
packaged as a larger TAR (tape archive) file, before the files are copied to a data tape. This has the 
effect of greatly reducing the number of files. This is also a process that the MAM system can handle. 

Note on point 3 
Files that are intended to be played directly on the web application are stored on the rapid NAS 
device (see below).   

                                                           
65 https://github.com/LinearTapeFileSystem 
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5.1.10 10Gb network  
A 10Gb network is needed in order to process the large volumes of data for the purpose of archiving 
and retrieving large files (i.e. image sequences). These files are supplied for ingest on hard disks, as 
the process of copying and transmitting many terabytes of data on the internet is both expensive 
and prone to error. 

5.1.11 NAS storage device 
Those files that are suited for direct streaming are stored on an NAS device. The NAS device is also 
used for storing automated files read from a data tape, so that they are easily accessible to internal 
users. The NAS storage device is also used as a file repository prior to ingest.  

5.1.12 Ingest stations 
Files can be uploaded to the NAS storage device from a number of work stations, before being 
imported in the archive. The ingest stations have no connections either to the internet or to Eye’s 
intranet. 

5.1.13 UPS system 
All the hardware used by the digital film archive is linked to a UPS system that makes sure that the 
archive can continue to operate for some time in the event of a power outage. The UPS 
automatically performs a controlled shutdown if the power supply is interrupted for more than 10 
minutes. 

5.1.14 Software library 
The IT department keeps documentation on all the software used by Eye. Where the software in 
question has been obtained from a commercial supplier, SLAs (service-level agreements) and 
support contracts are signed with the supplier. Where necessary, a source code escrow agreement is 
signed so as to ensure that, in the event of the supplier being declared bankrupt or closing its 
business, we are entitled to adapt the software in question for our own use.  
 

5.2 Infrastructure development 
Hardware such as servers and the NAS storage device are subject to wear and tear and are routinely 
replaced after five years. This is because there is a greater risk of breakdowns after five years, and 
also because the price of support contracts tends to rise after five years. We source our LTO tape 
robots (drives and tapes) from a number of suppliers. There is no risk of lock-in in relation to certain 
hardware components as these can be obtained from more than one supplier.  
Network components are less prone to wear and tear and can be replaced after either seven or ten 
years, unless earlier replacement is needed in order to improve their performance. We also make 
use of standard protocols such as CIFS (Common Internet File System).66 

5.2.1 Infrastructure development in the medium term 
Our assumption is that the current technological solutions will be adequate for the medium term 
and that iterative upgrades will also suffice in the medium term. Such upgrades could involve raising 
the speed of the network (from 10Gb to 40 or 100Gb, for example) and implementing a new 
generation of drives and tapes in order to expand the aggregate storage capacity and enable files to 
be read faster from tape. Storage for direct access could be replaced by systems consisting entirely 
of SSD disks. The increase in the storage capacity of LTO tape in the coming eight to ten years will be 
more than enough to cope with the growth in the volume of data. If necessary, some of the high-

                                                           
66 https://cifs.com/ 
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resolution material that is accessed relatively frequently could be stored on the NAS device to enable 
it to be accessed more quickly than were it to be retrieved from a data tape. 

5.2.2 New technology 
Our guiding principle in selecting technology is that it must be proven and have a large installed 
base, thus guaranteeing that there is plenty of expertise and support available on the market. We 
keep close track of the latest developments in the technology used for producing, presenting and 
storing digital film and undertake research and development in conjunction with other parties. This 
means that we are well prepared for any quantum leap in technology that might occur in the future. 

We have made use of cloud storage solutions in the past. This was at a time when we did not yet 
have a clear picture of what a storage infrastructure of our own should look like. Now that we have a 
better understanding of the situation, we have decided to stop using cloud storage, as this does not 
satisfy our requirements in terms of long-term accessibility, security and cost-effectiveness. 
Moreover, as the national centre of cinematography in the Netherlands, we believe that our digital 
film collection should be governed by Dutch law.  
 

5.3 Security and recovery in the event of a calamity  
The Contingency Plan for the Digital Film Archive (CDF) sets out a number of measures that are 
designed firstly to prevent a major calamity from occurring and secondly to ensure that an effective 
response follows should a calamity nonetheless arise. Eye defines a calamity as follows in the CDF: ‘A 
calamity is an event that disrupts the management of the digital film archive in such a way as to 
jeopardise the future continuity of the archive’. 

The digital film archive has taken adequate preventive measures to protect its collection and 
infrastructure against cyber attacks, viruses, ransomware, hacking, explosions, fire and water 
damage, and unauthorised use. For security reasons, the preventive measures and procedures 
adopted by Eye are not discussed in detail here. 
The CDF states that the measures taken in response to a calamity should be such as to enable the 
digital film archive to maintain its essential operating processes. There is a practical plan of action 
that is designed to help those concerned to restore the digital film archive to normal service in a 
systematic and efficient manner. This plan of action covers the following aspects: 

• fall-back and recovery scenarios; 
• strategy on supplier dependency; 
• internal and external communications; 
• procedures. 

 

For security reasons, the CDF is not a public document. 
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6 Access 
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6. Access 
 

Depending on the nature of the request in question, requests for digital film files from the archives 
are received by one of the following departments: Sales, Archival Loans or Digital Access. As the 
name suggests, the Sales department is responsible for the sale of films and film fragments. The 
Archival Loans department lends copies of films (and other objects) to other film museums, film 
archives and film festivals. And the Digital Access departments is responsible for producing the 
distribution formats. 

The digital film archive caters for a wide range of users (see section 2.3), each of which has its own 
specific wishes as to the distribution format. Where possible, files are distributed online; large files 
are sent to the user on a hard disk. The functioning of the MAM system is further detailed in 5.1.9. 

The Sales, Archival Loans and Programming departments are responsible for ensuring (where 
appropriate, with the assistance of Eye’s in-house lawyer) that users respect the copyright and usage 
rights vested in digital film material. All arrangements made about copyright and usage rights are laid 
down in loan, gift and licensing contracts. Information on a film’s copyright status is stored in the 
rights field of the CE catalogue. The in-house lawyer keeps track of the copyright status of all objects, 
which are classified as either in the public domain, copyright-protected, orphans or out-of-
commerce. The lawyer also advises members of staff if there is any confusion about the copyright 
status of a particular object. The workflow on Ingest, Archival Storage and Access contains a diagram 
of the access function at Eye.67 
 

                                                           
67 Ingest, Archival Storage and Access, Eye Filmmuseum, 2022): 16-19. 
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7 Administration 
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7. Administration  
 

The departments Film Conservation & Digital Access, Catalogue, Legal Affairs and IT & Application 
Management are responsible for recording all agreements, procedures and administrative processes 
relating to the management of the digital film archive and also for ensuring that these are kept up to 
date. The recording encompasses the following aspects: 

• agreements on gifts, loans and usage (i.e. copyright, usage rights and licences); 
• preferred formats for the submission of material;  
• specifications for scans of analogue material; 
• specifications for the submission of metadata;  
• the ingest procedure; 
• procedures for metadata creation; 
• access procedures; 
• security procedures; 
• software and hardware licences; 
• recovery procedures in the event of a calamity. 
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