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Summary

• history 

• current set of scripts 

• other approaches
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Programming Languages

C 

• codec, image and sound processing 

Perl 

• network, website, database, administration 

Bash 

• scripting
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Help

• embedded help message 

• comprehensive manual page (“man”)
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Parameters

• passed when called 

• configuration file 

• hard-coded default values
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Current Set

• checksum manifests 

• audio-visual file generation 

• technical metadata extraction 

• BagIt File Packaging Format 

• FFmpeg tools

15

Checksums

• various algorithms 

• manifest vs. filename
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Algorithm

cryptographic 

• MD5 

• SHA-1 

• SHA-256 

• SHA-512 

non-cryptographic 

• CRC-32 

• xxHash 32 

• xxHash 64 

• xxHash 128
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On the Bright Side of Data Migrations
Reto Kromer,  AV Preservation by reto.ch, Switzerland

Let’s be very clear from the very beginning: I do not consider data migration a good thing 
at all for the archive community. On the contrary, it costs a lot of time, money, and effort to 
be achieved accurately. But it cannot be avoided. I will discuss here how data migrations can 
be used efficiently for modifying, where necessary, the archive’s containers, codecs, data and 
metadata. During the two dozen of data migrations we have carried out for ourselves and 
our clients, we could actually fix errors in the structure and metadata of the archive, and 
also we could replace obsolete or endangered formats with current ones. This allows us to 
change or adjust the strategy when needed. We could update the data and therefore realise 
maintenance of the digital archive.

1. In the Jungle of File Formats

When I announced that I was going to present on the bright sides of data migration,1 my 
colleagues replied to me that it will be a very short speech…five or ten seconds at best! 
And, indeed, data migration is mostly a bad thing, also because it can be imposed by vendors 
on archives (when archives have service contracts for software or hardware products) and 
it can cost a lot of time and money that archives often lack. Inaction is almost never a good 
choice in the digital domain. Often, it is better to choose an intermediate step, one that can 
be improved or modified later. Nevertheless, my presentations—and consequently this arti-
cle—do focus on how a data migration can be used in a positive way, for example to modify 
where needed the archive’s containers and codecs.  And I do apologise that my text has a 
strong personal tone.

In 2002 I began teaching the conservation and restoration of moving images at the Bern 
University of Applied Sciences. Since that first lecture, every single year I am explaining to 
the students that in the digital domain it is essential to preserve not only the files, but also 
at least the source code of the codecs used to create those files. This remains good prac-
tice 16 years later, in my opinion. Of course, it is easier when that code is released as open 
source. Otherwise, it may be much more difficult or even impossible, because one would 
need to steal intellectual property and/or to reverse engineer to find the applied algorithm. 
It is completely feasible to crack the code, as it has been done for example for all the ProRes 
422 and 4444 variants, but again it costs time and money to the archive. In my opinion, this is 
indeed a very important point: we as an archival community do need to know in every single 
detail the file formats we are supposed to preserve. Not each digital archivist needs to be a 
technical expert, but at least one person in each team should be highly skilled.

1.1 HuffYUV and FFV1

When I left my position as head of preservation at the Cinémathèque suisse in 2003, I estab-
lished my own conservation and restoration company,  AV Preservation by reto.ch, opening 
both a full photochemical lab and a full digital lab.  As at that time no scanner was available 
so as to be able to gently handle fragile archival material, my team and I often had to build 
our own equipment, for example by modifying a Truca-like film printer, and sometimes by 
manufacturing from scratch the machines we needed. Back in 2003 the only possibility I had 

1 This paper is the written version of presentations I have given on this topic from November 2017 to April 2018 
on several occasions, including No Time to Wait 2 in Vienna, The Reel Thing XLII in New Orleans, Restoration 
Asia V in Bangkok, the SEAPAVAA Conference in Bangkok, and the FIAF Congress in Prague.
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Include Checksum into Filename

rather than two files 

• Title_ffv1.mkv 

• Title_ffv1_mkv_xxh128.txt 

use only one 

• Title_ffv1_9d5084b5b0a08d5022b39e0e7
5241d12.mkv
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File Generation

• FFV1 

• ProRes 

• Avid 

• H.264 (AVC) 

• H.265 (HEVC) 

• H.266 (VVC) 

• AV1
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Missing Files
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Metadata Extraction
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BagIt

• make 

• verify 

• update 

• modify 

• undo
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FFmpeg Tools

• FFEngine presets 

• FFmpeg head
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Workflow (“Film”)

DPX or TIFF source files 

• generate archive file: Matroska/FFV1 

• generate mezzanine file: QuickTime/ProRes 

• generate access file: MP4/H.264 

• generate checksum manifest 

• generate BagIt
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Other Approaches

• Microservices 

• Miraculix
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Microservices in Audiovisual Archives: An Exploration of Constructing 
Microservices for Processing Archival Audiovisual Information
Annie Schweikert, New York University, USA
Dave Rice, City University of New York, USA
DOI: https://doi.org/10.35320/ij.v0i50.70

Abstract

Properly managing audiovisual archival material requires identifying, using, and possibly 
creating the right tools and workflows to facilitate archival objectives. In creating these 
workflows, two models are possible. One model is the monolithic architecture, which 
includes complex all-in-one systems (for instance, a comprehensive digital asset manage-
ment system). Another model is the microservice architecture, which combines independ-
ent tools into a loosely coupled system based upon common underlying standards and 
understandings. In a microservice architecture, an individual tool may be added, replaced, 
or upgraded independently of the other tools.

This document describes and examines strategies for designing lightweight microservice 
environments for the processing of digital, file-based, audiovisual data within an archive. It 
guides the reader through the design of a simple example microservice architecture by es-
tablishing foundational archival frameworks for microservice design, describing examples 
of packages and microservices tailored to audiovisual archives, and finally demonstrating 
an end-to-end workflow. 

This document does not intend to be a standard for the design of audiovisual micros-
ervices, but seeks to contribute a use case to the work and dialogue of many audio-
visual archives exploring and implementing microservice structures; see in particularly 
the compiled, collaborative documentation at https://github.com/amiaopensource/open-
workflows. This document presumes an overview understanding of the Reference Model 
for an Open Archival Information System1 (OAIS). Since the document intends to focus on 
archival routines for audiovisual content, an introduction to FFmpeg2 can also be helpful.

Microservices and Monoliths

Properly managing audiovisual archival material requires identifying, using, and possibly 
creating the right tools and workflows to facilitate archival objectives. Such tools may 
include various independent utilities that change based on the material; for analog video 
media, this might include cleaning supplies, a video tape player, a time base corrector, or a 
video card for digitization. Archives of analog media are generally rich with discrete tools 
independently selected for their own focused objectives. These items may more or less be 
selected independently and combined into a loosely coupled system, based upon common 
underlying standards and understandings. An individual tool may be added, replaced, or 
upgraded independently of the other tools.

Alternatively, a tool could be in the form of a complex all-in-one system, for instance 
a comprehensive digital asset management system or an archival vendor that cares for 
multiple aspects of a project. Archives of digital media, for which tasks can be more easily 
automated, present the opportunity to integrate tools into a single centralized system. 

1 https://public.ccsds.org/pubs/650x0m2.pdf
2 https://www.ffmpeg.org
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