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File Formats
I made a small survey of file types used in 122 

submissions. 

Among 50 million documents, I found more than 200 

different file formats had been used before conversion: 

• 98% Office documents, mails, pictures and other  

text based formats 

• 1% Spreadsheet  

• 0,5% GML (geodata) 

• 0,2% CAD

• 0,2% Video 

• 0,01% Audio 



Problem

• Impossible to handle so many different file types 

inside the archive, because of limited resources.

• Password protection

• SW licenses 

Solution (until now)

Files have to be converted before delivery to the 

archive by document owner

File Formats



File Formats - How to choose?

Our guidelines for choosing file formats

• support in the IT-sector

• being a standard or well described

• being platform independent

• free / open 

• stable

• simple (can it be validated)



File Formats

If a format is closed or unnecessary complex  

it will be difficult to validate and migrate!

The amount of potential errors will increase!

We decided to go for:

• MP3 (audio)

• MPEG2 & 4 (video)

• TIFF & JPEG2000 (office formats and pictures)

• GML (Geodata)



TIFF
• First TIFF specification released in 1986 by Aldus Corporation as a 

standard method of storing black & white images created by 
scanners, fax and desktop publishing applications. 

• First public release of TIFF was Revision 3.0 

• Version 4.0 added support for uncompressed RGB color images

• Version 5.0 added support for storing palette color images and 
support for the LZW compression algorithm. 

• Version 6.0 was released in 1992 and added support for additional 
color profiles and JPEG compression. 

• Today, TIFF is a standard file format found in most paint, imaging, 
and desktop publishing programs. 



TIFF Structure
• Container with one or more pages (Image File Directories or IFD) 

• Each page contains its own data.

• Metadata such as size, compression and page offset are defined in 

sections with Tags

• Page offset information makes it fast to access and manipulate pages 



TIFF
• Simple and solid (100 million documents with less than a 

handful un-correctable failures)

• Page oriented (Single and multipage)

• Flexible (mix of bit depths and compressions I same file)

• Supporting metadata of different types (ex EXIF)

• Commonly used and widely supported

• Well described and license free

• 14 different bit depths and several compression methods 

• Used for: fax, scan, photos, printing, archives, libraries 
museums and private

• Offering effective lossless compression using LZW and 
group 4 (especially true when talking about monochrome 
text documents)



TIFF limitations

• The format uses 32bit offsets, and is limited to 4 
gigabytes (this limitation is shared by the majority 
of other file formats)

• Be aware of viewers missing support for different 
DPI scale and odd bit depths (examples)



TIFF – DPI scaling

It’s a feature not a bug!

In this case a 600x96 DPI image shown without DPI scaling



TIFF – DPI scaling
• In a viewer that use the DPI information for prober scaling 

… everything looks fine.

• Important to use this information when doing a convertion!



TIFF - odd bit depths
Yet another feature … or is it a bug?!



TIFF - odd bit depths
It is a feature … but in this case Windows claims it to be a 

8 bit file when it actually isn’t. Advice is not to use odd bits!



TIFF - odd bit depths
• In a viewer that supports odd bit depths … everything looks fine.

• Important to use this information when doing a convertion!



TIFF – creation and conversion

TIFF printer driver

• Many on the marked. 

• Most with access to an API (Application Programming 
Interface) enabling automated creation of TIFF files

Conversion 

• SW (Image Magick and Ghostscript)

• Open source class libraries (LibTIFF, Java TIFF library  
and FreeImage)

• Native support in Visual Studio .NET



TIFF  PDF

• TIFF as we know it today is based on version 

6.0 from 1992

• PDF was invented as a replacement for TIFF but 

have expanded over the years

• Latere PDF/A was defined because the industry 

realized that PDF wasn’t suited as format for 

long time preservation



PDF/A – why not?

The short answer is … it’s very complex!



PDF/A

PDF/A is a standard that comprises three parts: 

■ PDF/A-1

○ ISO 19005-1:2005 Part 1: based on PDF 1.4 

■ PDF/A-2 

○ ISO 19005-2:2011 Part 2: based on ISO 32000-1 (PDF 1.7) 

■ PDF/A-3 

○ ISO 19005-3:2012 Part 3: based on ISO 32000-1 with support 

for embedded files 

Note:  PDF/A-2 and PDF/A-3 are based on the ISO standard for 

PDF 1.7, 

PDF/A-1 is based on PDF 1.4 which is not an ISO standard. 



PDF/A
3 versions and 8 PDF/A flavours: 

■ PDF/A-1b - PDF 1.4, visual reproduction 

■ PDF/A-1a - PDF 1.4, level b + structure 

■ PDF/A-2b - PDF 1.7, visual reproduction 

■ PDF/A-2a - PDF 1.7, level b + structure 

■ PDF/A-2u - PDF 1.7, level b + unicode map 

■ PDF/A-3b - PDF 1.7, visual reproduction + attachments 

■ PDF/A-3a - PDF 1.7, level b + structure + attachments 

■ PDF/A-3u - PDF 1.7, level b + unicode + attachments



PDF & PDF/A-1

What is PDF/A ISO 19005-1?

• It’s a ISO standard counting 29 pages

• PDF/A-1 is based on PDF version 1.4

• PDF/A-1 ISO 19005-1 only defines some limitations in the way you 
use PDF version 1.4

What is PDF 1.4?

• It’s not a ISO standard!

• PDF version 1.4 is based on many standards and specifications!

• Each standard and specification are complex and rich (Unicode 750 
pages, Open Font Format 420 pages, SVG 719 pages …..)

• PDF/A specifications is estimated to reach > 5000 pages, when we 
put it all together!
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PDF & PDF/A
• PDF files are backward compatible and that is 

normally good … but it also adds a lot of 

complexity to the format!

• LOTS of functionality !!! 

• Many and complex font types

• Missing support of transparency in PDF/A-1 

• Impossible to validate 100%

• PDF/A is still under development

• Vulnerable against bad SW



PDF Association made ​​a series of investigations in March 2013.

At "PDF Technical Conference Cologne 2013 ", Duff Johnson 

made a presentation named " Inability of full validation of PDF“ 

covering two studies ..

Market Research 

Estimating the extent of defective PDFs 

Technology and support survey 

Faulty PDF's impact on daily business and operations.

PDF Association investigations in 

March 2013











> 11 syntaxes (PCL)

> 12 binary formats

> 10 3je. parts binary formats

10 stream filters/types

2 encryption schemes

Header

Body

Xref

Trailer

PDF Complexity 

How much can be validated?



PDF and PDF/A

• Missing fonts

• File size

• Glyphs but no text 

• Layers 

• Transparency

Complexity and hidden risk - examples



Example PDF ”missing font”



Example PDF/A ”embedded font”



Example file size

• Word 21 kb

• TIFF Group 4 15 kb

• PDF plain v 1.7 20 kb

• PDF embedded font subsets 78 kb

• PDF/A-1 fully embedded fonts 489 kb



PDF Fonts



PDF Fonts
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This PDF can’t be converted !

PDF Fonts



PDF Fonts



PDF Layers



PDF Layers



PDF transparency



PDF/A-1 Transparency



PDF/A Transparency



PDF/A Transparency
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