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1. 
INTRODUCTION

At the present state still by far the majority of audiovisual documents worldwide exist in analogue representation. Therefore, in an increasingly digital environment, the safeguarding of audiovisual cultural heritage has become a more and more challenging task. Digital audio has meanwhile reached a level of development that makes it both effective and affordable for use in the preservation of audio collections of every magnitude. The integration of audio into data systems, the development of appropriate standards, and the wide acceptance of digital audio delivery mechanisms have replaced all other media to such an extent that there is little choice for sound preservation except digital storage approaches. Digital technology offers the potential to provide an approach that addresses many of the concerns of the archiving community through lossless cloning of audio data through time. 


As the first step towards a digital archive, the transfer of analogue holdings into the digital domain is a major topic that needs quite a big amount of strategic considerations. The processes of converting analogue audio to digital, transferring to storage systems, of managing and maintaining the audio data, providing access and ensuring the integrity of the stored information, present a new range of risks that must be managed to ensure that the benefits of digital preservation and archiving are realised. Failure to manage these risks appropriately may result in significant loss of data, value and even audio content. 


The Technical Committee of the International Association of Sound and Audiovisual Archives (IASA), WWW http://www.iasa-web.org/technical.asp, has prepared a couple of general guidelines to help meet the necessary decisions and requests.

 

2. 
IASA TC03: THE SAFEGUARDING OF THE AUDIO HERITAGE: ETHICS, PRINCIPLES AND PRESERVATION STRATEGY
 

2.1 
Background and Intention


IASA-TC 03 “The Safeguarding of the Audio Heritage: Ethics, Principles and Preservation Strategy”, available as download from WWW, http://www.iasa-web.org/downloads/publications/TC03_English.pdf, has been edited by Dietrich Schüller. The guidelines are meanwhile available as second revision version 3, released in December 2005, and were prepared by a writing group consisting of George Boston, George Brock-Nannestad, Lars Gaustad, Albrecht Häfner, Dietrich Schüller and Tommy Sjöberg. The publication was reviewed by the entire IASA Technical Committee. 

 

IASA-TC 03 “The Safeguarding of the Audio Heritage: Ethics, Principles and Preservation Strategy” aims to identify problem areas and to propose recommended practices for use by sound and AV archives in today's technical environment. These recommendations are intended to help the reader to focus on the various issues relating to responsible audio archiving practice a balance between the ideal situation and the real world. The major aim of this publication is to reach consensus amongst preservation specialists and to spread consensus amongst audiovisual archivists. 


At the same time it uses a consistent terminology and may be read by people with financial responsibility for a collection as well as by technically trained staff.


The publication shows a close connection to IASA-TC 04, which represent the more practically oriented part of these guidelines. While TC 03 outlines the principles, TC 04 has become a practical reader to support daily digitisation work. 

 

2.2 
Basic Essentials of IASA TC03 


The publication starts with a brief discussion of ethical considerations, outlining that:”TC 03 is not a code of ethics for all aspects of sound archiving. It covers, however, the ethical consequences resulting from the technical aspects of recording, preserving and accessing sound documents within the framework of the technical development offered by today’s market situation".1

Chapter 1 gives a definition of the four basic tasks of sound archives, which are outlined as acquisition, documentation, access and preservation. To fulfill this list of requests, sound archives have to ensure that the information placed in the care of the collection is preserved and that the integrity of the information is guaranteed. This is from today’s point of view only possible in the digital domain, provided that the information to be preserved is digitised accurately and without any loss of quality. 


This claim leads directly to chapter 2. Herein it is outlined that audiovisual carriers contain primary and secondary information: primary information consists of the sonic content, the essence that was intended to be recorded. Secondary information includes all metadata and associated materials and information, as well as the technical representation. All kinds of information are part of the document and have to be preserved. This rises the problem that in conventional transfer processes some technical information is lost, e. g. the high frequency bias frequency of a magnetic tape, which could serve as reference for irregular speed deviation of recordings on analogue magnetic tape.2

The instability and vulnerability of audio carriers is covered by the following chapter 3. Herein it is explained that all audio-visual carriers are instable and vulnerable and therefore prone to decay. Except metal matrices and glass masters, audio-visual carriers have an even shorter life expectancy than paper-based documents, and are especially endangered by chemical and physical decay, wrong handling and by use of poorly maintained equipment for signal retrieval. 


Covering the subject of format obsolescence in chapter 4, TC03 describes audio and video recordings as machine readable documents. Even documents in perfect condition would be useless without replay machines, which makes audiovisual carriers highly endangered by format obsolescence.    In practice, all analogue formats and a big part of early digital formats is already obsolete, which means that equipment is not produced any longer and support of the manufacturers is poorly available or lies in the hands of few worldwide specialists only. Therefore the solution recommended by IASA is transfer of analogue and digital materials into a true file format.


The strategy is outlined in chapter 5, by safeguarding the information by preservation of the carrier and/or by sub-sequent copying of the information. The life of most audio carriers cannot be extended indefinitely, availability of hardware and equipment is limited. Long-term preservation of information can only be achieved by subsequent, lossless copying from one information storage carrier/system to the next. Lossless copying can only be achieved in the digital domain, so analogue contents have to be digitised first. This principle has been generally accepted for audio preservation since 1990.


Analogue and digital contents must be extracted from originals, analogue converted to digital, and both to file formats. This transfer is time consuming and expensive, and unlikely to be done again. Consequently original signals must be extracted and transferred in the best possible quality.


Chapter 6, selection of best copy and carrier restoration, covers the question which item to use for transfer. This is especially important if copies of various generations exist and if cooperation to other archives is required concerning this subject. In case of carrier cleaning and restoration procedures utmost care has to be taken to balance improvement of signal retrieval against possible further deterioration of the carrier. The use and wear of the original has must be kept to the minimum with all actions undertaken.


Chapter 7 covers the basic principle of optimal signal retrieval from original carriers. The digitisation process determines signal quality for the rest of document’s life. The transfer may be a once-and-only process because of carrier degradation and financial constraints. It is recommended to use latest generation equipment which has to be adapted to historical formats if necessary. After transfer the originals have to be kept anyhow for later consultation.


Chapter 8 concentrates on the transfer to a new target format. It is essential, that the transfer into the digital domain is done in a completely unmodified and straight way, according to the specifications of the medium at time of its creation. In practice this means that no restoration or aesthetical improvement is permitted in an archival transfer, and that all procedures of signal processing have to be done on a second copy after transfer. 


Chapter 9 deals with possible improvements in transfer technologies, which is another reason for keeping the originals as long as possible.


Chapter 10 discusses digital target formats and resolution. It is reasonable to employ openly defined formats only and to use file formats instead of data streams (e. g. CD audio stream). The use of .wav or preferably BWF is recommended.


Data reduction is covered in chapter 11. Described as a powerful tool for dissemination, it is strictly not permitted for archiving of analogue or linear digital originals, as data is omitted irretrievably. The result is quality loss and data reduction makes sources become worthless for certain analysing purposes.


Chapter 12 gives a brief introduction to digital archiving principles: Data integrity check is necessary after production and in regular intervals, and data refreshment has to be performed before content becomes irretrievable. The migration cycle to new storage systems before old systems become obsolete is discussed.


The idea of digital mass storage systems (DMSS) as storage environments is given in chapter 13, followed by chapter 14, outlining solutions before DMSSs become affordable: Small scale manual approaches to digital storage. Both chapters do not really deal with the subject matter but refer to the principle as useful in the archival strategy. Solutions based on optical storage media, such as CD-R’s and DVD-R’s are not considered reliable, despite in case of extensive media testing. Such procedures in term need significant investment in dedicated equipment and are time consuming. 


As a matter of fact, the A/D transfer produces preservation metadata which are discussed in chapter 15. These contain details about: 


● the original carrier, its format and state of preservation;


● replay equipment used for transfer and its parameters;

 


● the digital resolution, file format information and all equipment used;


● the operators involved in the process;


● details of the secondary information sources.


Additionally a checksum should be used as a digital signature that permits authentication of the file, especially when transferred within networks.


Chapter 16 helps to develop a strategy for long term preservation. Apart from carrier degradation, recent developments suggest that format obsolescence and the associated unavailability of replay equipment may become an equal, if not greater threat for the future preservation of information. The time window for reformatting may be 15–20 years only.


The Publication closes with encouraging the co-operation of archives in preservation work (chapter 17) and proposes the maintaining the knowledge base of archives.”The archive must, as a result, keep itself and its employees updated with the last scientific and technical information concerning the extraction of both primary and secondary information from carriers and improvements in preservation and restoration practices.” 3

IASA TC03 is available as print version and as web version, and has been translated in March 2007 to German, French, Russian, Spanish, and Swedish. 

 

3. 
IASA TC04: GUIDELINES ON THE PRODUCTION AND PRESERVATION OF DIGITAL AUDIO OBJECTS

 

3.1 
Background and Intention


IASA-TC 04 “Guidelines on the Production and Preservation of Digital Audio Objects” is edited by Kevin Bradley. The currently available Second Edition has been published in 2009. Contributors are members of the IASA Technical Committee, as Kevin Bradley, Mike Casey, Stefano S. Cavaglieri, Chris Clark, Mathew Davis, Jouni Frilander, Lars Gaustad, Ian Gilmour, Albrecht Häfner, Franz Lechleitner, Guy Maréchal, Michel Merten, Greg Moss, Will Prentice, Dietrich Schüller, Lloyd Stickells and Nadja Wallaszkovits. The publication is reviewed by the IASA Technical Committee. 


IASA TC04 is the practical complement to IASA-TC 03. The publication is intended to provide guidance to audiovisual archivists on a professional approach to the production and preservation of digital audio objects. It is the practical outcome of the previous IASA Technical Committee paper, IASATC 03. The guidelines address the production of digital copies from analogue originals for the purposes of preservation, the transfer of digital originals to storage systems, as well as the recording of original material in digital form intended for long-term archival storage. 

 

3.2 
Basic Essentials of IASA TC04 


After introducing the topic the guidelines start with a definition of Key Digital Principles and Standards in chapter 2. Herein the use of high quality stand alone A/D converters is recommended and the minimum specifications are defined. The file formats recommended are – being consistent with TC03 – linear PCM (.wav or preferably BWF), with a minimum resolution of 48 kHz 24 bit. No data reduction (“compression”) for analogue or linear digital originals must be used.


Chapter 3 discusses metadata and outlines the strategies of integrating metadata information within files as well as the advantages of maintaining metadata information and content separately.


Chapter 4 recommends the use of Unique and Persistent Identifiers and outlines an adequate strategy.


Chapter 5 is a most useful source of practical knowledge, and information on standards and advice. It deals with signal extraction from originals and covers historical analogue as well as more modern digital formats, like microgroove discs, analogue magnetic tapes, digital magnetic carriers and optical disk media. For all these media a sequence of action is proposed, starting with the selection of best copy, cleaning, restoration, removal of storage related artefacts, choice of adequate replay equipment, speed, replay equalisation, correction for misaligned recording equipment. An estimation of time factor (the relation document’s duration versus processing time for one operator) is given for each of these media. The time factor is one of the most underrated element in transfer projects, as inhomogeneous collections and historical materials might take much longer time (up to factor >3 –  open ended) for digitisation and accurate documentation. An automated “factory” transfer is very cost intensive and mostly not applicable to average heritage/memory institutions. Additionally, the chapter includes advice and strategies concerning the creation and archiving of field recordings.


Chapter 6 covers the digital strategy, starting with preservation target formats and systems and discussing data and audio specific storage technology. The concept of digital mass storage systems (DMSS) for archival storage is outlined, and data tape types and formats are discussed, as well as hard disk drives and arrays. A small scale manual approach to digital storage is briefly outlined, and the disadvantages of optical disks like recordable CD / DVD’s are discussed, as well as the possible advantages and disadvantages of magneto-optical disks. Chapter 6 is structured around the functional categories identified in the Reference Model for an Open Archival Information System (OAIS, ISO 14721 : 2003), WWW http://public.ccsds.org/publications/ archive/650x0b1.pdf.


Chapter 7 discusses small scale approaches to digital storage systems and gives an wider overview how to build a low cost digital management system which, while limited in scope, still adheres to the principles and quality measures identified within the publication. 


Chapter 8 is dedicated to optical disks, discussing formats, life expectancy and reliability, as well as archival strategies and costs.


Finally chapter 9 covers the topics of partnerships, project planning and resources provides advice on the issues to consider if a collection manager decides to outsource all or part of the processes involved in the preservation of the audio collections.


The guidelines end with a bibliography and an index.


IASA-TC 04 is available in Spanish (2006) and Italian (2007) from WWW http://www.iasa-web.org/technical.asp.

 

4. 
PRACTICAL APPLICATION OF IASA GUIDELINES IN SMALL SCALE DIGITISATION PROJECTS
 


Over the past 50 years archives, museums, research institutions and others have accumulated significant collections of unique and valuable audio material which will only survive if transferred into the digital domain in the mid-term. To exemplify how the practical implementation of such a small scale digitisation project can be realized while meeting IASA standards, I want to outline following activities. 


The Phonogrammarchiv is involved in several small scale digitisation projects, especially located in Eastern Europe, which have partly been funded from outside. The collections supported in strategic planning and practical implementation of digitisation include the Institutul de Etnografie si Folklor “Constantin Brăiloiu” of the Rumanian Academy of Sciences, Bucharest (Rumania), the Institute for Folk Culture Albanian Academy of Sciences, Tirana (Albania) and the Phonogrammarchiv St. Petersburg, Pushkinsky Dom, (Russia). Common problems of these institutions are factors like the structure of the collection (mixed media), a lack of knowledge about the content and the circumstances of production etc., a lack of analogue and digital equipment, a lack of trained staff, as well as missing expertise and the financial means to keeping digital data alive. 


The assignment of tasks covers the long-term preservation and accessibility by digitisation of several thousand sound documents which are endangered by carrier deterioration, bad storage conditions and format obsolescence. These recordings are of unique contents, containing mostly archive-own (field-) recordings, which are incorporated in a research environment and therefore need individual transfer & scientific documentation. Basis requirements that make such a project financially rewarding are:


● a minimum size of the collection;


● increase of the collection to expect;


● not too many different formats to cover.

 


If these requirements are given, an individual in-house transfer is cost-effective. A point of intersection is given at a number of about 2000 hours of audio material to be digitised, provided that educated (scientific and/or technical) staff with knowledge of the collection is available, and cooperation with local IT specialists is possible.

 

4.1
Assessment of the collection


The first step in starting such a project is an assessment of the collection with the aim to gain as much information as possible about the overall preservation status, the size in terms of playing time and technical parameters required for calculation of replay equipment. It is a matter of fact that the more information about the collection is available, the better the calculation of needs can be carried out.


IASA offers a special publication to examine the issues underlying the process of setting priorities for the digital transfer of analogue and digital audio content, and to deliver a statement of principles for use by sound archives in their planning for digitisation. This is the "Task Force to establish Selection Criteria of Analogue and Digital Audio Contents for Transfer to Data Formats for Preservation Purposes".


Helpful tools for such an assessment have been developed within the project PrestoSpace.  The preservation calculator is available from WWW http://prestospace-sam.ssl.co.uk/hosted/d14.2/newcalc.php. 


Another helpful tool especially for estimation the overall preservation status of individual collections has been developed by the Indiana University Digital Library Program within the Project Sound Directions. The FACET (Field Audio Collection Evaluation Tool) can be downloaded from the Sound Directions website WWW http://www.dlib.indiana.edu/projects/sounddirections/facet/index.shtml. This institution furthermore provides a useful reader for best practices on audiovisual archiving.4

Additionally it is useful to make an assessment of the equipment that has been used for recording the original tapes. Although in many cases it is not possible to get in-formation about all machines, it is still helpful to find out details about track formats and speeds that can be found within a collection. This helps to avoid miscalculation concerning playing time and equipment needs.


An assessment of the existing metadata structure is also useful and will help in calculating costs for database implementation.

4.2
Developing a Preservation Plan


In the next step a preservation plan has to be developed, proposing a prioritised sequence of actions, based on different urgencies for different parts of the collection. In such a preservation plan the focus is set on the most endangered medium with the highest scientific value and the most frequent access, balancing these factors carefully. The preservation plan should include calculations for optimising storage conditions, transferring to digital, the definition of equipment needed and finally should represent a profound basis for designing a business plan of investment. 


A setup of infrastructure should include calculations for:


● Analogue replay equipment;


● Maintenance equipment;


● Digitisation workstations;


● Access stations;


● Server;


● Database.

 


The preservation plan developed in our projects is based on a concept for a small scale approach to digital storage.


The simplest concept is a single operator input station with a RAID array attached. The contents of the RAID have to be regularly and at least double copied to data tapes (LTO3). As disk storage has become constantly cheaper during the last years, this is a comparatively easy and applicable solution. This setup requires a well structured plan for digitisation, as well as careful management of copy location information and version information, which is done semi-manually.
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Simple concept for a small scale approach to digital storage. 

 


The system can be expanded to a small scale network for two ingest stations and one or more users, on basis of a Network Attached Storage (NAS) system with a capacity between ~ 0.5 to 20 terabyte (TB) of disk storage. In combination with an LTO autoloader this is already a midrange solution but certainly needs a higher level of administration to work properly.

 
To have the administration and support of such a concept guaranteed support is managed by local IT specialists, coming from the local Academies IT departments.


Whenever such manually handled solutions come into consideration, a stringent copy and safety strategy has to be implemented. This can be reached by using Unique Identifiers that can be written to the data tapes header and can be useful for data verification.
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Small scale network for two ingest stations and one or more users.

 

4.5
Metadata 


As dedicated tools for capturing metadata were missing in one case of our digitisation projects, we had to find a cost efficient and easily implementable answer to this important point. The focus was set on a solution that can be easily locally managed and hosted, can be easily integrated to an existing intranet, can be opened to the Internet if necessary, and provides very good safety mechanisms and data security strategies. In cooperation with consultants we implemented a database based on widely used open source software and kept very simple and easygoing, so that it can be handled by untrained staff. The system is based on widely used open source software (Linux Ubuntu 7.04, Databasesystem MySQL, Apache2 Server, user interface based on php5). 

 

4.4
Training 


Within the projects, a 2 weeks hands-on training of technically interested/educated staff (with practical archival experience) in the Phonogrammarchiv Vienna was calculated. The main focus of these trainings is set on the un-modified high quality transfer (conform with IASA TC03/TC04), digitisation workflow, maintenance of analogue tape machines, and documentation, especially of transfer metadata. 


The digitisation process according to IASA TC04 for analogue magnetic tape is outlined in detail on the following website WWW http://www.jazzpoparkisto.net/audio.5
4.5
Practical Implementation 


The practical implementation of the projects includes acquisition of adequate replay equipment. In practice, as new analogue magnetic tape machines meeting the IASA specifications are not available from the market anymore, used replay equipment has been purchased and revised to fit the necessary specifications and parameters outlined in IASA TC04. The equipment has been shipped and thereafter was installed locally. Digital equipment has been purchased from local providers, as local support is very important. After successful on-site installation the local staff was trained and a digitisation of some first analogue tapes has been carried out. Within this process the workflow for digitisation has been optimized and adapted to the needs of the archives specifically. After successful processing of some critical tapes, the first results have been presented to the department heads.


All of the digitisation projects outlined are successfully working and have already successfully digitized most of their holdings.

 

4.5
Subsequent Technical and Conceptual Support  


The projects are subsequently supported concerning A/D transfer and technical problems on the playback side to guarantee an individual high quality transfer with optimum signal retrieval from original tapes. Long-term service of storage facilities is solved by cooperation with local IT specialists. It is important to outline the calculation of running costs to keep digital data alive, a subject matter that is further discussed and outlined in the revised version 2 of IASA TC04.

 

5. 
SPECIAL PROBLEMS: DIGITISATION OF AUDIO AND VIDEO ART

TC03 states: “Because the life expectancy of carriers and the availability of hardware is limited, the preservation of the document in the long term can only be achieved by copying the contents to new carriers/systems when it becomes necessary”.6 Special problems occur when the topic is to preserve the object itself, not only the information stored on the audiovisual carrier. This is the case  e. g. when preservation of video art or works of object art with audio-visual functionality have to be preserved. Besides the physical and material preservation, an additional challenge is the long time preservation of the audio-visual functionality of such works of art. Such objects need the development of sophisticated strategies that meet the standards as well as the commercial pressure and not least the intention of the artist. One approach is the classical safeguarding of the audio-visual content, following IASA TC03 and TC04, in combination with the safeguarding of special additional metadata or functionalities. The functionalities could e. g. be digitized by videographic documentation, and then be transferred to a meta-level of the user (inter-active video or computer monitor, etc.). Alternatively, completely new strategies of interoperability between classical archival guidelines and new digital presentation strategies have to be developed. A first approach could implement new technologies of simulation or multimedia-projection, to keep the functionalities of art objects virtually available for the user, while the original is safeguarded and not touched any more. Even haptic experiences could be simulated and transferred to a meta-level. Developing such strategies and following the classical guidelines of preservation is the future challenge of our century.

 

6. 
CONCLUSION

The standards related to the long term preservation and digitisation of sound recordings published by the Technical Committee of the International Association of Sound and Audiovisual Archives (IASA) import most powerful help and guidelines in all archival matters, be it political and strategic decisions, preservation planning and funding or the practical daily archival work. The examples of practical implementation outlined above show, that the guidelines are most useful in daily archival work and therefore represent the current standard of audiovisual archiving, which should also be adopted to the Museum world.
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Resumé
Přednáška představuje cíle a principy současných norem v archivování audiovizuálních materiálů podle směrnic IASA. Podává přehled současných řešení používaných v depozitářích, týkajících se hlavních problémů, se kterými se audiovizuální archivy a muzea potýkají, jako jsou například základní etická rozhodnutí, zastarávání formátů, principy zabezpečení informací a objektu, výběr a restaurování nosičů, ideální získání záznamu z originálních nosičů, nezměněný přepis do nového cílového formátu, digitální cílové formáty a řešení, systémy digitálního ukládání a málo používané přístupy. 

Přednáška je zaměřena na některé hlavní strategické faktory a nastíní některé specifické problémy týkající se muzejních předmětů.

 

