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Motivation: Digital Curation Tools 

Digital Curators need automated tools for: 

• Identification of file formats 

• Validation of file formats, with pertinent error messages 

• Extraction of metadata  

• Viewing/playing/reading file formats 

• Conversion of legacy formats to current/standard formats 
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Motivation Digital Curation Tools 

• Identification: DROID/PRONOM; File/Magic 

• Validation: Harvard's JSTOR/Harvard Object Validation 
Environment (JHOVE), UCDL (JHOVE2) 

• Metadata Extractor: National Library of NZ Metadata 
Extractor; GNU libextractor 

• Viewers/Players: NASAView, QuickView Plus, IrfanView, 
XNView, KeyView, Columbus viewer 

• Conversion: XML Electronic Normalization of Archives 
(Xena), OpenOffice.org’s Format Converter, Alchemy 
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Definitions 

• A file format is a set of rules for encoding and 
decoding data or computer instructions in a file. 

• A file type is a class of files with the same file 
format. 

• A file format signature is invariant data in a file 
format that can be used to identify the file type (or 
format) of a file 
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External File Format Identifiers 

• File Name Extensions 

• Metadata stored in  the operating system 

• MacOS HFS Creator Code & File Type Code 

• MacOS X Uniform Type Identifier (UTI) 

• Multipurpose Internet Mail Extensions (MIME) media 
types 

• PRONOM Persistent Universal Identifier (PUID) 
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Linux File Command and Magic File 

•  Unix (Linux) File Command and Magic File are 
probably the most widely used tool for file format 
identification. 

• Magic number is the term used for the concept of an 
internal file format signature. 

• The file command applies tests for magic numbers 
contained in the Magic file to files to determine their 
file type and relevant metadata.  
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Some Limitations of the file Command 
and Magic File 

• Difficult to update the tests for magic numbers. 

• Tests that may give conflicting results must be properly sequenced. 

• Tests for magic numbers are not one-to-one with file types. 

• Tests output metadata as well as file type. 

• Tests for character set and language of text files needs refinement. 

• Only a few tests for MS Windows file types. 

• Tests for Magic numbers have not been rigorously tested 

Filename - 7 



GTRI_B-‹#› 

Extensions of File Command and 
Magic File to overcome Limitations 

• File Format Library 

• Magic for individual file formats  

• Output of file command/magic file is File Format ID 

• Rewriting file command code for identifying Characteristics of Text 
files and Document Types 

• Defined approx. 900 file format signatures 

• Collected examples of approx. 700 of the file format types 

• Created File Signature Database 

• Verified that File Format Identifier with magic file correctly identifies 
approx. 700 File Types 
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Georgia Tech Fle Format Library 
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Library Entry for ESRI Shape File 
Format 
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Additional Information 

GTRI url: http://perpos.gtri.gatech.edu  

W. Underwood. Grammar-based Recognition of 
Documentary Forms and Extraction of Metadata. 
The International Journal of Digital Curation, Vol 5, 
Issue 1, 2010. 
www.ijdc.net/index.php/ijdc/article/view/152  

W. Underwood. Grammar-based Specification and 
Parsing of Binary File formats. International Digital 
Curation Conference, Bristol, UK Dec 2011. 
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Magic Test  
for Broadcast Wave Format Ver 1 
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Research Motivation 

• Digital Curators need the capability to automatically 
identify file formats for 

• Identifying appropriate format validation tool 

• Determining appropriate viewer, player, reader, 
extractor 

• Identifying Password recovery and decryption tools 

• Identifying repair tool for damaged files 
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