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      This is the first instalment of a 2-part blog. It was prompted by the upcoming Digital Preservation Coalition briefing When is a PDF not a PDF?, for which I was asked to prepare a presentation. My initial idea was to give an overview of the work we did on PDF preservation risk assessment using a PDF/A validator in the SCAPE project. Most of this has already been covered by a series of earlier blog posts. Those blogs very much represent different stages of a work in progress, and I think this makes them somewhat challenging for readers who are new to the subject.




The purpose of this 2-part blog is twofold: first it is an attempt to give an accessible overview of the earlier work on PDF preservation risks, stressing the importance of PDF/A validator tools in detecting these risks. Second, it  provides some tentative suggestions of how the ongoing work on the new VeraPDF PDF/A validator could close some of the gaps and limitations of the SCAPE work.


Preservation risks of PDF


The PDF format has a number of features that don’t sit well with the aims of long-term preservation and accessibility. This includes encryption and password protection, external dependencies (e.g. fonts that are not embedded in a document), and reliance on external software. More details can be found in the PDF entry of the OPF File Format Risk Registry. Below are some examples; I included download links, so you can try them out for yourself.


Document Open password


If you try to open file encryption_openpassword.pdf in Adobe Acrobat, you end up with this dialog:





Without the password, the file cannot be opened at all.


Print password


File encryption_noprinting.pdf can be opened normally, but you cannot print it:





Embedded Quicktime movie


File embedded_video_quicktime.pdf contains multimedia content in Quicktime format. Acrobat cannot render this format natively, and relies on an external player. This is what happened when I opened the file on my PC:





After I clicked on Get Media Player, I was taken here:





I wasn’t able to configure Acrobat to use a media player that supports Quicktime 1.


External reference to multimedia file


The file movie.pdf contains references to external multimedia files. If you click on any of them you get an error like this one:





Font not embedded


File calistoMTNoFontsEmbedded.pdf uses Calisto MT, but the font is not embedded. Since Calisto MT is a Windows system font, the file looks fine on my Windows PC:





The font does not come pre-installed with common Linux distros, and as a result the file looks quite a bit different on my Linux machine:





3D content


The file digitally_signed_3D_Portfolio.pdf contains 3D artwork. Acrobat correctly renders the 3D content, which can be manipulated interactively by the user:





However, Acrobat aside, the majority of PDF readers don’t support 3D content, with the result that in other readers you may end up with something like this:





Detecting risky features


Archives or libraries may want to check their PDFs for one or more features like those shown above. Reasons for doing so include:


	
    Pre-ingest checks against an institutional policy (e.g. an archive may not accept PDFs that are password protected)

  
	
    Profiling of existing collections for preservation risks (e.g. embedded multimedia content in hard-to-render formats)

  



For this quite a few useful software tools are already available. For example, qpdf gives detailed information about encryption and password protection:





Similarly, the pdffonts tool that is part of xpdf is useful for checking whether fonts in a PDF are embedded:





As the number of features you want to check for increases, this approach becomes increasingly cumbersome: most of tools only cover some features, so you rapidly end up having to deal with a multitude of software tools and output formats. So you may ask yourself if there’s a way to do this more efficiently.


PDF/A validation


This is where PDF/A enters the picture. The PDF/A standards are nothing more than a set of profiles that impose some restrictions on a PDF, ruling out features that are not well-suited to long-term accessibility. Unsurprisingly, these include the very same features that we are interested in here, such as encryption, non-embedded fonts, multimedia content, and so on. Several tools exist that compare a PDF against PDF/A and report any deviations. These PDF/A validators are typically used to verify “true” PDF/A files; however, they can also be used to detect user-specified risky features in regular PDFs.


The professional version of Adobe Acrobat has a PDF/A validator built into its Preflight tool. After opening a PDF in Acrobat, it allows you to verify its compliance with a number of profiles, including PDF/A (currently A-1, 2 and 3):





This results in output as shown here:





This PDF2 (which isn’t a PDF/A) violates the PDF/A-1a profile in several ways, but supposing we’re only interested in encryption and non-embedded fonts, the relevant information can be extracted from Preflight’s output quite easily. This example demonstrates the overall feasibility of identifying preservation risks with a PDF/A validator, but it is not scalabe to situations where you need to verify large volumes of PDFs. This will be the main focus of the second part of this blog series.





Originally published at the Open Preservation Foundation blog


  	
      Acrobat’s Preferences do include some options for configuring behavior with multimedia content (explained here), but the list of media players in the Preferred Media Player dropdown list only included Windows Media Player and Adobe Flash Player. Neither of these support Quicktime. VLC Media player does support Quicktime, but it is not included in the dropdown list, leaving me no way to configure it. Bummer! ↩

    
	
      At the time of writing the Acrobat Engineering site was down, and this particular PDF is not included in any Wayback crawls either. Bummer again! ↩

    





    


    

  
    	
      
      PDF
      	VeraPDF parse status as a proxy for PDF rendering: experiments with the Synthetic PDF Testset
	Identification of PDF preservation risks with VeraPDF and JHOVE
	On The Significant Properties of Spreadsheets
	PDF processing and analysis with open-source tools
	Policy-based assessment with VeraPDF - a first impression
	PDF/A as a preferred, sustainable format for spreadsheets?
	Why PDF/A validation matters, even if you don't have PDF/A - Part 2
	Why PDF/A validation matters, even if you don't have PDF/A
	When (not) to migrate a PDF to PDF/A
	Identification of PDF preservation risks: analysis of Govdocs selected corpus
	Identification of PDF preservation risks with Apache Preflight: the sequel
	What do we mean by "embedded" files in PDF?
	Identification of PDF preservation risks with Apache Preflight: a first impression
	PDF – Inventory of long-term preservation risks


      
    
	
      
      preservation-risks
      	Identification of PDF preservation risks with VeraPDF and JHOVE
	On The Significant Properties of Spreadsheets
	PDF processing and analysis with open-source tools
	ISO/IEC TS 22424 standard on EPUB3 preservation
	Does Microsoft OneDrive export large ZIP files that are corrupt?
	Why PDF/A validation matters, even if you don't have PDF/A - Part 2
	Why PDF/A validation matters, even if you don't have PDF/A
	Measuring Bigfoot
	Assessing file format risks: searching for Bigfoot?
	PDF – Inventory of long-term preservation risks
	EPUB for archival preservation


      
    
	
      
      VeraPDF
      	VeraPDF parse status as a proxy for PDF rendering: experiments with the Synthetic PDF Testset
	Identification of PDF preservation risks with VeraPDF and JHOVE
	PDF processing and analysis with open-source tools
	Policy-based assessment with VeraPDF - a first impression
	Why PDF/A validation matters, even if you don't have PDF/A - Part 2
	Why PDF/A validation matters, even if you don't have PDF/A


      
    


  

    

    
      	← Previous
	Next →


    

    





  






    
    Comments

    

	
	  Post comment (Github)
	








        

      


      

      
        

        About

      


      
        
        Search

        
          
          
          
        

      

    
	    
	      
          Tags


          

          	
      
      Android
      	Towards a preservation workflow for mobile apps
	Four Android emulators, two apps
	Running archived Android apps on a PC: first impressions


      
    
	
      
      Apache-Preflight
      	Why PDF/A validation matters, even if you don't have PDF/A - Part 2
	Identification of PDF preservation risks: analysis of Govdocs selected corpus
	Identification of PDF preservation risks with Apache Preflight: the sequel
	Identification of PDF preservation risks with Apache Preflight: a first impression


      
    
	
      
      Apache-Tika
      	Extracting text from EPUB files in Python
	PDF processing and analysis with open-source tools
	Towards a preservation workflow for mobile apps
	Top 50 file formats in the KB e-Depot


      
    
	
      
      APK
      	Towards a preservation workflow for mobile apps


      
    
	
      
      Debian
      	Adventures in Debian packaging
	Update on jpylyzer


      
    
	
      
      digital-dark-age
      	How to preserve your personal Twitter archive
	Wheel Out the Digital Dark Age Klaxon!


      
    
	
      
      digital-preservation-day
      	Wheel Out the Digital Dark Age Klaxon!


      
    
	
      
      disk-imaging
      	Writing yet another workflow tool for imaging portable media
	Identification of physical storage media and devices with Python and the Windows API
	A simple disk imaging workflow tool


      
    
	
      
      diskimgr
      	A simple disk imaging workflow tool


      
    
	
      
      DNS
      	Moving my Internet domains


      
    
	
      
      DROID
      	Why can't we have digital preservation tools that just work?
	Evaluation of identification tools: first results from SCAPE
	Improved identification of XML: a Python experiment


      
    
	
      
      e-depot
      	Top 50 file formats in the KB e-Depot


      
    
	
      
      emulation
      	Four Android emulators, two apps
	Running archived Android apps on a PC: first impressions


      
    
	
      
      EPUB
      	Extracting text from EPUB files in Python
	ISO/IEC TS 22424 standard on EPUB3 preservation
	Valid, but not accessible: crazy fixed EPUB layouts
	The future of EPUB? A first look at the EPUB 3.1 Editor’s draft
	Policy-based assessment of EPUB with Epubcheck
	EPUB for archival preservation: an update
	EPUB for archival preservation


      
    
	
      
      EPUBCheck
      	Policy-based assessment of EPUB with Epubcheck
	EPUB for archival preservation: an update


      
    
	
      
      Fido
      	Why can't we have digital preservation tools that just work?
	Evaluation of identification tools: first results from SCAPE
	Improved identification of XML: a Python experiment


      
    
	
      
      FITS
      	Why can't we have digital preservation tools that just work?
	Evaluation of identification tools: first results from SCAPE


      
    
	
      
      FLAC
      	Breaking WAVEs (and some FLACs too)


      
    
	
      
      floppy-disks
      	Writing yet another workflow tool for imaging portable media
	Identification of physical storage media and devices with Python and the Windows API
	Offline digital data carriers in the KB deposit collection
	A simple disk imaging workflow tool


      
    
	
      
      format-identification
      	Towards a preservation workflow for mobile apps
	Top 50 file formats in the KB e-Depot
	Magic editing and creation: a primer
	Evaluation of identification tools: first results from SCAPE
	Improved identification of XML: a Python experiment


      
    
	
      
      format-validation
      	VeraPDF parse status as a proxy for PDF rendering: experiments with the Synthetic PDF Testset


      
    
	
      
      geodata
      	Mapping the Dutch web domain
	Web domain geolocation and spatial analysis with QGIS


      
    
	
      
      GitHub-Pages
      	Moving my Internet domains


      
    
	
      
      GW-BASIC
      	A prototype JP2 validator and properties extractor


      
    
	
      
      HFS
      	Introducing Isolyzer 1.4
	Update on Isolyzer: UDF, HFS+ and more!
	Imaging CD-Extra / Blue Book discs


      
    
	
      
      High-Sierra
      	Introducing Isolyzer 1.4


      
    
	
      
      internet
      	Moving my Internet domains


      
    
	
      
      iOS
      	Towards a preservation workflow for mobile apps


      
    
	
      
      IPA
      	Towards a preservation workflow for mobile apps


      
    
	
      
      iromlab
      	Image and Rip Optical Media Like A Boss!


      
    
	
      
      ISO-9660
      	Introducing Isolyzer 1.4
	Update on Isolyzer: UDF, HFS+ and more!
	Imaging CD-Extra / Blue Book discs
	Detecting broken ISO images: introducing Isolyzer
	Preserving optical media from the command-line


      
    
	
      
      isolyzer
      	Introducing Isolyzer 1.4
	A simple workflow tool for imaging optical media using readom and ddrescue
	Update on Isolyzer: UDF, HFS+ and more!
	Imaging CD-Extra / Blue Book discs
	Detecting broken ISO images: introducing Isolyzer


      
    
	
      
      JHOVE
      	VeraPDF parse status as a proxy for PDF rendering: experiments with the Synthetic PDF Testset
	Identification of PDF preservation risks with VeraPDF and JHOVE
	PDF processing and analysis with open-source tools
	Breaking WAVEs (and some FLACs too)
	Why can't we have digital preservation tools that just work?
	A simple JP2 file structure checker


      
    
	
      
      JHOVE2
      	Why can't we have digital preservation tools that just work?
	Evaluation of identification tools: first results from SCAPE


      
    
	
      
      JP2
      	Generating lossy access JP2s from lossless preservation masters
	Jpylyzer 2015 round-up
	Response to report on JPEG 2000 expert round table
	Six ways to decode a lossy JP2
	Jpylyzer software finalist voor digitale duurzaamheidsprijs
	Optimising archival JP2s for the derivation of access copies
	ICC profiles and resolution in JP2: update on 2011 D-Lib paper
	Automated assessment of JP2 against a technical profile
	Update on jpylyzer
	Jpylyzer documentation
	A prototype JP2 validator and properties extractor
	A simple JP2 file structure checker
	Paper on JPEG 2000 for preservation
	Ensuring the suitability of JPEG 2000 for preservation


      
    
	
      
      jpeg-2000
      	Generating lossy access JP2s from lossless preservation masters
	Jpylyzer 2015 round-up
	Response to report on JPEG 2000 expert round table
	Six ways to decode a lossy JP2
	Jpylyzer software finalist voor digitale duurzaamheidsprijs
	Optimising archival JP2s for the derivation of access copies
	ICC profiles and resolution in JP2: update on 2011 D-Lib paper
	Automated assessment of JP2 against a technical profile
	Update on jpylyzer
	Jpylyzer documentation
	A prototype JP2 validator and properties extractor
	A simple JP2 file structure checker
	Paper on JPEG 2000 for preservation
	Ensuring the suitability of JPEG 2000 for preservation


      
    
	
      
      jpylyzer
      	Generating lossy access JP2s from lossless preservation masters
	Jpylyzer 2015 round-up
	Jpylyzer software finalist voor digitale duurzaamheidsprijs
	Adventures in Debian packaging
	Automated assessment of JP2 against a technical profile
	Update on jpylyzer
	Jpylyzer documentation
	A prototype JP2 validator and properties extractor
	A simple JP2 file structure checker


      
    
	
      
      magic
      	Magic editing and creation: a primer


      
    
	
      
      Microsoft
      	Does Microsoft OneDrive export large ZIP files that are corrupt?


      
    
	
      
      omimgr
      	A simple workflow tool for imaging optical media using readom and ddrescue


      
    
	
      
      OneDrive
      	Does Microsoft OneDrive export large ZIP files that are corrupt?


      
    
	
      
      optical-media
      	Identification of physical storage media and devices with Python and the Windows API
	Introducing Isolyzer 1.4
	Offline digital data carriers in the KB deposit collection
	A simple workflow tool for imaging optical media using readom and ddrescue
	Resurrecting the first Dutch web index: NL-menu revisited
	Update on Isolyzer: UDF, HFS+ and more!
	Image and Rip Optical Media Like A Boss!
	Imaging CD-Extra / Blue Book discs
	Detecting broken ISO images: introducing Isolyzer
	Breaking WAVEs (and some FLACs too)
	Preserving optical media from the command-line


      
    
	
      
      packaging
      	Adventures in Debian packaging
	Update on jpylyzer


      
    
	
      
      PDF
      	VeraPDF parse status as a proxy for PDF rendering: experiments with the Synthetic PDF Testset
	Identification of PDF preservation risks with VeraPDF and JHOVE
	On The Significant Properties of Spreadsheets
	PDF processing and analysis with open-source tools
	Policy-based assessment with VeraPDF - a first impression
	PDF/A as a preferred, sustainable format for spreadsheets?
	Why PDF/A validation matters, even if you don't have PDF/A - Part 2
	Why PDF/A validation matters, even if you don't have PDF/A
	When (not) to migrate a PDF to PDF/A
	Identification of PDF preservation risks: analysis of Govdocs selected corpus
	Identification of PDF preservation risks with Apache Preflight: the sequel
	What do we mean by "embedded" files in PDF?
	Identification of PDF preservation risks with Apache Preflight: a first impression
	PDF – Inventory of long-term preservation risks


      
    
	
      
      preservation-risks
      	Identification of PDF preservation risks with VeraPDF and JHOVE
	On The Significant Properties of Spreadsheets
	PDF processing and analysis with open-source tools
	ISO/IEC TS 22424 standard on EPUB3 preservation
	Does Microsoft OneDrive export large ZIP files that are corrupt?
	Why PDF/A validation matters, even if you don't have PDF/A - Part 2
	Why PDF/A validation matters, even if you don't have PDF/A
	Measuring Bigfoot
	Assessing file format risks: searching for Bigfoot?
	PDF – Inventory of long-term preservation risks
	EPUB for archival preservation


      
    
	
      
      python
      	Extracting text from EPUB files in Python
	Identification of physical storage media and devices with Python and the Windows API


      
    
	
      
      Quattro-Pro
      	Quattro Pro for DOS: an obsolete format at last?


      
    
	
      
      rant
      	Why can't we have digital preservation tools that just work?


      
    
	
      
      schematron
      	Policy-based assessment with VeraPDF - a first impression
	Why PDF/A validation matters, even if you don't have PDF/A - Part 2
	Policy-based assessment of EPUB with Epubcheck
	Automated assessment of JP2 against a technical profile


      
    
	
      
      Siegfried
      	Towards a preservation workflow for mobile apps


      
    
	
      
      significant-properties
      	On The Significant Properties of Spreadsheets


      
    
	
      
      spreadsheets
      	On The Significant Properties of Spreadsheets
	PDF/A as a preferred, sustainable format for spreadsheets?
	Quattro Pro for DOS: an obsolete format at last?


      
    
	
      
      tapeimgr
      	Recovering '90s Data Tapes - Experiences From the KB Web Archaeology project (iPres 2019 paper)
	Roll the tape - recovering '90s data tapes in BitCurator


      
    
	
      
      tapes
      	Identification of physical storage media and devices with Python and the Windows API
	Offline digital data carriers in the KB deposit collection
	Recovering '90s Data Tapes - Experiences From the KB Web Archaeology project (iPres 2019 paper)
	Roll the tape - recovering '90s data tapes in BitCurator


      
    
	
      
      TIFF
      	On The Significant Properties of Spreadsheets


      
    
	
      
      Twitter
      	How to preserve your personal Twitter archive


      
    
	
      
      UDF
      	Introducing Isolyzer 1.4
	Update on Isolyzer: UDF, HFS+ and more!
	Imaging CD-Extra / Blue Book discs


      
    
	
      
      unix-file
      	Towards a preservation workflow for mobile apps
	Magic editing and creation: a primer
	Evaluation of identification tools: first results from SCAPE
	Improved identification of XML: a Python experiment


      
    
	
      
      VeraPDF
      	VeraPDF parse status as a proxy for PDF rendering: experiments with the Synthetic PDF Testset
	Identification of PDF preservation risks with VeraPDF and JHOVE
	PDF processing and analysis with open-source tools
	Policy-based assessment with VeraPDF - a first impression
	Why PDF/A validation matters, even if you don't have PDF/A - Part 2
	Why PDF/A validation matters, even if you don't have PDF/A


      
    
	
      
      virtualization
      	Four Android emulators, two apps
	Running archived Android apps on a PC: first impressions


      
    
	
      
      WAVE
      	Breaking WAVEs (and some FLACs too)


      
    
	
      
      web-archaeology
      	Restoring Liesbet's Virtual Home, a digital treasure from the early Dutch web
	Recovering '90s Data Tapes - Experiences From the KB Web Archaeology project (iPres 2019 paper)
	A simple disk imaging workflow tool
	Roll the tape - recovering '90s data tapes in BitCurator
	Crawling offline web content: the NL-menu case
	Resurrecting the first Dutch web index: NL-menu revisited


      
    
	
      
      web-archiving
      	How to preserve your personal Twitter archive
	Mapping the Dutch web domain
	Restoring Liesbet's Virtual Home, a digital treasure from the early Dutch web
	Web domain geolocation and spatial analysis with QGIS
	Crawling offline web content: the NL-menu case
	Resurrecting the first Dutch web index: NL-menu revisited
	Dutch newspaper wipes out articles citing fabricated sources - Internet Archive to the rescue!
	Perdiep Ramesar in het Internet Archive
	Demise of the Dutch Blogosphere
	How to save a web page to the Internet Archive


      
    
	
      
      XS4ALL
      	Restoring Liesbet's Virtual Home, a digital treasure from the early Dutch web


      
    
	
      
      ZIP
      	Does Microsoft OneDrive export large ZIP files that are corrupt?


      
    


      


      
       
        Archive


        
          
            


  
    
    
    
    
  
    
      
      2023
      June

      	VeraPDF parse status as a proxy for PDF rendering: experiments with the Synthetic PDF Testset


          May

          	Identification of PDF preservation risks with VeraPDF and JHOVE


          March

          	Extracting text from EPUB files in Python


          February

          	Moving my Internet domains


          January

          	Writing yet another workflow tool for imaging portable media


        
        
        2022
        November

        	How to preserve your personal Twitter archive
	Wheel Out the Digital Dark Age Klaxon!


          June

          	Identification of physical storage media and devices with Python and the Windows API


          April

          	Introducing Isolyzer 1.4


          March

          	Generating lossy access JP2s from lossless preservation masters


        
        
        2021
        September

        	On The Significant Properties of Spreadsheets
	PDF processing and analysis with open-source tools


          February

          	Towards a preservation workflow for mobile apps
	Four Android emulators, two apps


        
        
        2020
        September

        	Mapping the Dutch web domain


          June

          	Restoring Liesbet's Virtual Home, a digital treasure from the early Dutch web


          April

          	ISO/IEC TS 22424 standard on EPUB3 preservation


          March

          	Does Microsoft OneDrive export large ZIP files that are corrupt?


          February

          	Offline digital data carriers in the KB deposit collection
	Web domain geolocation and spatial analysis with QGIS


        
        
        2019
        September

        	Recovering '90s Data Tapes - Experiences From the KB Web Archaeology project (iPres 2019 paper)


          April

          	A simple disk imaging workflow tool


          March

          	A simple workflow tool for imaging optical media using readom and ddrescue


          January

          	Roll the tape - recovering '90s data tapes in BitCurator


        
        
        2018
        July

        	Crawling offline web content: the NL-menu case


          April

          	Resurrecting the first Dutch web index: NL-menu revisited


        
        
        2017
        July

        	Update on Isolyzer: UDF, HFS+ and more!


          June

          	Image and Rip Optical Media Like A Boss!
	Policy-based assessment with VeraPDF - a first impression


          April

          	Imaging CD-Extra / Blue Book discs


          January

          	Detecting broken ISO images: introducing Isolyzer
	Breaking WAVEs (and some FLACs too)


        
        
        2016
        December

        	PDF/A as a preferred, sustainable format for spreadsheets?


          April

          	Valid, but not accessible: crazy fixed EPUB layouts


          March

          	The future of EPUB? A first look at the EPUB 3.1 Editor’s draft


        
        
        2015
        December

        	Jpylyzer 2015 round-up


          November

          	Preserving optical media from the command-line


          October

          	Response to report on JPEG 2000 expert round table


          July

          	Why PDF/A validation matters, even if you don't have PDF/A - Part 2
	Why PDF/A validation matters, even if you don't have PDF/A


          April

          	Top 50 file formats in the KB e-Depot


          March

          	Policy-based assessment of EPUB with Epubcheck


          January

          	Dutch newspaper wipes out articles citing fabricated sources - Internet Archive to the rescue!


        
        
        2014
        December

        	Perdiep Ramesar in het Internet Archive


          November

          	Demise of the Dutch Blogosphere


          October

          	Quattro Pro for DOS: an obsolete format at last?
	Running archived Android apps on a PC: first impressions


          September

          	Six ways to decode a lossy JP2
	Jpylyzer software finalist voor digitale duurzaamheidsprijs


          August

          	When (not) to migrate a PDF to PDF/A
	How to save a web page to the Internet Archive


          January

          	Why can't we have digital preservation tools that just work?
	Identification of PDF preservation risks: analysis of Govdocs selected corpus


        
        
        2013
        October

        	Measuring Bigfoot


          September

          	Assessing file format risks: searching for Bigfoot?


          August

          	Optimising archival JP2s for the derivation of access copies


          July

          	Identification of PDF preservation risks with Apache Preflight: the sequel
	ICC profiles and resolution in JP2: update on 2011 D-Lib paper


          May

          	EPUB for archival preservation: an update


          April

          	Adventures in Debian packaging


          January

          	What do we mean by "embedded" files in PDF?


        
        
        2012
        December

        	Identification of PDF preservation risks with Apache Preflight: a first impression


          September

          	Automated assessment of JP2 against a technical profile


          August

          	Magic editing and creation: a primer


          July

          	PDF – Inventory of long-term preservation risks


          June

          	EPUB for archival preservation


          April

          	Update on jpylyzer


          January

          	Jpylyzer documentation


        
        
        2011
        December

        	A prototype JP2 validator and properties extractor


          September

          	Evaluation of identification tools: first results from SCAPE
	A simple JP2 file structure checker


          July

          	Improved identification of XML: a Python experiment


          June

          	Paper on JPEG 2000 for preservation


        
        
        2010
        December

        	Ensuring the suitability of JPEG 2000 for preservation


      
    
  



          


      


      
        Issues

        Report a problem with this site

        Hackers Hall of Fame

      


      
        Social

        Mastodon (digipres.club)

      


      
        Feeds

        RSS

        ATOM

      


      

    


    
    

      
        
      


      
        © 2024 Johan van der Knijff. All content on this blog is licensed under a Creative Commons Attribution 4.0 International License, unless indicated otherwise. Created using Jekyll Bootstrap
          and Twitter Bootstrap.


      


      
        
      

    
    
	


  