
The Arlington PDF Model

Peter Wyatt (CTO, PDF Association)



2

Copyright © 2021, PDF Association
This material is based upon work supported by the Defense Advanced Research Projects Agency (DARPA) under Contract No. HR001119C0079. 

Any opinions, findings and conclusions or recommendations expressed in this material are those of the author(s) and 
do not necessarily reflect the views of the Defense Advanced Research Projects Agency (DARPA). Approved for public release.

▪ Highly complex file format

▪ ISO 32000 is a long specification

▪ 1,000 pages

▪ English prose

▪ Errors, ambiguities, unstated 
assumptions, …

▪ Differing understandings

▪ Differing interpretations

Why a model of PDF?



3Copyright © 2021, PDF Association

▪ PDF reader (parser) generators

▪ PDF writer generators

▪ Checking the specification itself

▪ Documentation of PDF technology

▪ Test case generation

▪ Code coverage 

▪ Code review

▪ OSS/TPS due diligence

▪ Extant data compliance (file validation)

▪ Digital forensics

▪ File examination

Applications for a model of PDF
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Extracting the data

Every key in every 
dictionary.

For arrays, every array 
element

All basic PDF COS types, 
plus a few others for 

convenience 

Indirect & Direct 
requirements 

Version introduced 
(unstated = PDF 1.0). 
Version deprecated 
(where appropriate)

Linkage to precise 
type(s) for each key 

value when 
dictionary or array

Required-ness / 
Optional, with 

conditions
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# Column Name
1 Key name / array index

2 Type

3 Since Version

4 Deprecated In

5 Required?

6 Indirect Reference?

7 Inheritable?

8 Default Value

9 Possible Values

10 Special Case

11 Link

12 Notes (freeform text)

The Arlington PDF data model

▪Every data object is 12 fields:

▪ Always identical structure

▪ Dictionaries, arrays, streams, maps

▪ Entire definition for a single PDF object

▪Can include custom predicates:
▪ fn:Eval((@ca>=0.0) && (@ca<=1.0))

▪ fn:IsMeaningful(@Subtype==Polygon)

▪ fn:SinceVersion(1.6,Solidities)
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▪ Open source

▪ Extensible

▪ Specification derived

▪ Structured data

▪ Machine and human readable

▪ Vendor and implementation neutral

▪ Comprehensive definition of every PDF object 

▪ Every key in every dictionary and stream

▪ Every array element in every array

What is the Arlington PDF Model?



7

Copyright © 2021, PDF Association
This material is based upon work supported by the Defense Advanced Research Projects Agency (DARPA) under Contract No. HR001119C0079. 

Any opinions, findings and conclusions or recommendations expressed in this material are those of the author(s) and 
do not necessarily reflect the views of the Defense Advanced Research Projects Agency (DARPA). Approved for public release.

Why TSV?

<xml/>
> diff/patch
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▪ No-code

▪ Spreadsheets

▪ Linux command line

▪ Low-code

▪ Python

▪ Perl, …

▪ Code

▪ Java

▪ C++

So what’s possible?

▪ Interactive

▪ Linux commands

▪ “Big data” TSV utilities

▪ Jupyter Notebook

▪ 3D/VR visualizations

▪ Query-based

▪ JSON = JQ

▪ XML = XSD + XPath

▪ Proof of concept Java application

▪ Non-interactive (batch)

▪ Proof of concept C++ application
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Warning: second/third class key 'AAPL:Keywords' is not defined in Arlington for DocInfo

Error: wrong value: Type (“XObjectImageSoftMask”) should be: name [XObject] and is name==XObjcect

Error: wrong value: Type ("FileSpecification") should be: name [Filespec] and is name==FileSpec

Error: wrong value: Type ("XObjectImage") should be: name [XObject] and is name==Xobject

Error: wrong type: Name (“RichMediaConfiguration”) should be: STRING-TEXT and is NAME

Error: not an indirect reference as required: FontDescriptor ("FontTrueType")

Error: non-inheritable required key doesn't exist: Subtype (“Thumbnail”)

C++ “TestGrammar” file validation
Spelling

Changed in ISO 32000-2:2020
→ also changed in Arlington PDF model

Capitalization
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▪ First open access, vendor neutral, specification-derived, machine and 
human readable, comprehensive definition of all PDF objects

▪ Easy to understand and use

▪ Text-based TSV file sets

▪ 12 fields with custom predicates

▪ Platform and language agnostic

▪ Easily transformable

▪ No code / low code / code

Conclusion

https://github.com/pdf-association/arlington-pdf-model

https://github.com/pdf-association/arlington-pdf-model


Thank you

Questions?
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peter.wyatt@pdfa.org


