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Alphabet of open-source licenses AN

PDF Days Online 202
e P / /

e e

Free as in Freedom Free as in Freedom Free as in Freedom

AGPNZ

Free Software

= LGPL - GNU Lesser General Public License. Allows commercial use.
Changes must be provided though.

= GPL - GNU General Public License. Incorporating it into proprietary code
will require that code to be GPL licensed.

= AGPL - Affero GPL. Addresses use of GPL code on servers.

= PDF

association
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Alphabet of open-source licenses = AN

PDF Days Online 202
e P / /

aeacke it BSD

= Apache - Permissive license. Requires list of modifications.
= MIT - Just need to include original license and copyright.

= BSD - Berkeley source distribution. Similar to Apache but not so clear on
patents.

= MPL - Mozilla public license. Permissive. Changes to code must be made
available.

= PDF
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PDF Days Online 202
e P / /

= Ghostscript (AGPL v3)
- XPDF (GPL)
» Apache PDFBox (Apache License 2.0)
- MUuPDF (AGPL v3)

= Poppler (GPL v3)

= PDF.JS (Apache License 2.0)

* PDFium (Apache License 2.0)

= PDF

association



Open-source PDF creation/manipulation

] 'PDF
solutions -;;////\

PDF Days Online 202
e P / /

* iText Java and .NET PDF generation/manipulation solution (AGPL)

= OpenPDF is a fork of Java iText (LGPL v3 and MPL
= QPDF allows limited PDF manipulation C++ (Apac

= PoDoFo C++ library. Parse and modify existing PD
(LGPL v3)

v2)

ne License, Version 2.0)

- files create new ones

= TCPDF PHP class for generating PDF documents (LGPL v3)

= PDF

association



Timeline of open-source rendering and PDF

MuPDF first
release with current

oL PDF
l/l///l\

PDF Days Online 202

PDF 1.4 graphics library PDF.JS first release ISO 32000-2:2020
MuPDF dev. Ghostscript
Ghostscript PDF support started XPDF 9.55
4.03
MuPDF
PDF 1.0 1.19
Acrobat 1.0 PDF 1.3 PDF 1.5 PDF 1.7 MuPDF 1.0
&
1992 1993 1994 1985 1996 1997 1998 1999 2000 2001 4002 2003 2004 4005 2006 2007 2008 2009 3010 2011 2012 2013 3014 2015 2016 2017 2018 2019 4020 20R1
PDFBox
2.0.24
Ghostscript PDF dev. started PDFBox dev. started ISO 32000-1:2008 PDFium released open source
XPDF released PDFBox v 1.0.0 release PDF.JS
2.10.377
Poppler fork of XPDF Poppler
21.09

= PDF

association
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Ghostscript = AN

Writtenin C

First released in 1986 as PostScript interpreter, rendering engine

PDF interpreter work began in 1993, released in Jan 1995 Ver. 3.24 L/
Ver. 9.55 September 2021 ghnst&;mpt
https://ghostscript.com

GNU Affero GPL v3 / Commercial from Artifex Software

Supports overprint

Renders to Gray, RGB, CMYK, DeviceN, RGBA

Does not handle interactive features

Has anti-aliasing control

Provides high level conversion between PDL languages (XPS, PostScript, PCL)
APl in C, Python, Java, and C# (Mono and .NET)

= PDF
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XPDF .;!////\

= First released in Dec. 1995 df
= Written in C++ p

= https://www.xpdfreader.com/download.html

= GPLv2 and GPL v3 /Commercial from Glyph & Cog
Renders to RGB or Gray

Version 4.03 in Jan 2021

= Does not support overprint or interactive features

= Has anti-aliasing control

= Python third-party bindings

= PDF
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PDF Days Online 202
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PDFBox”

= Written in Java

= Development started in 2002
= Release 1.0.0 Feb. 2010 @
= Ver. 2.0.24 June 2021

Apache License 2.0

= https://pdfbox.apache.org/

= Renders to Gray, RGB, or ARGB
= Does not support overprint

Cannot turn off anti-aliasing
Exports and imports AcroForm data

= PDF
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MuPDF

= Writtenin C

= Work started in 2002, ver. 1.0 August 2012

= Ver. 1.19.0 September 2021

= https://mupdf.com

= GNU Affero GPL v3 / Commercial from Artifex Software

= Supports overprint, interactive features, and AcroForms
= Renders to Gray, RGB, CMYK, RGB+Spots, CMYK+Spots, all with or without alpha
Has anti-aliasing control

APl in C, Python, Java, C++, WASM, plus Appkits for iOS and Android

= Includes JavaScript open-source interpreter that provides script interface

= PDF
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Poppler AN

- Fork of XPDF in 2005 (XPDF 3.0)

= Written in C++
« Release 21.09.0 September 2021 BO_p_pJ_e_L
= https://poppler.freedesktop.org/
= GPLv2orv3
= Renders to Gray, RGB, or CMYK
= Can convert to PostScript
= Has anti-aliasing control
= Supports AcroForms, annotations, and overprint
= Third party Python bindings
== PDF

association
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PDF.JS e\

= Written in JavaScript

* Initial release July 2011 POF JS

= https://mozilla.github.io/pdf.js/

= Apache License 2.0

= Ver. 2.10.377 July 2021

= Renders PDF onto web standards-compliant HTML5 Canvas

= Does not support overprint, outputs RGB
= Cannot turn off anti-aliasing
= Supports annotations, AcroForms

= PDF
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+ 2014 Fork from Foxit PDF SDK M A~

- A Google open-source project f‘ \ _
= Apache License 2.0 '@ L; ,,f j**
= https://opensource.google/projects/pdfium \_ K(

= Do not do formal releases

= Written in C++

= Renders to Gray, RGB, and RGBA

= Has anti-aliasing control

= Does conversions to PostScript

= Does not support overprint

= Supports AcroForms, XFA, interactive JavaScript via V8

= Several third-party C# (.NET) solutions

= Python third-party solutions

= Github has projects that build for iOS, Android, macOS, WASM
= PSPDFKit uses PDFium as the rendering engine for their products

= PDF
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Testing 2 AR

= Projects built on Windows

PDFBox Java binary used pdfbox-app-2.0.24.jar
PDF.JS HTML/JavaScript PDF to PNG convertor written, run in Firefox

= Four core Inteli7960 @ 3.20 GHz 12GB RAM
* Clocked down to 1.6 GHz to avoid thermal throttle

= Each project evaluated on
Rendering accuracy

Processing time
Memory usage

= PDF

association
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= Three files - Ghent, Altona, PDF 1.7 Specification

sixth edition

PDFX—rea;y Output-Test V3.0 P D F R efe re n ce

Adobe® Portable Document Format
Version 1.7
November 2006

Adobe Systems Incorporated

Four pages Seventeen pages 1310 pages
Rendered at 600dpi Rendered at 600dpi Rendered at 150dpi
== PDF

association
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Sampling of rendering issues
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mE e PDFX-ready Output-Test V3.0
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Personalized test pages are required for certification!

Native transparency with PDF RIP

This PDF/X-4 files contains live transparency. It is recom-
mended to use a native PDF RIP le.g. Adohe PDF Print
Engine or Harlequin RIP} for rendering. It's important that
transparency is not flattenand in any preceding process.

Do not change overprinting definitions

Should a transparency flatiening cccur it's very import o
honor the overprinting setlings since most transparency

flattenars use overpring ta simulate transparency effects
Otherwise a lot of crosses will appear..

GWG 16.0- Transparency Basic Blend Modes wececs, ner oo
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GWG 166 - Image Softmasks (DeviceCMYK)
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GWG 16,8 - Vector Softmasks (part 1} GWG 16.9 - Vector Softmasks (part 2)
ettt oot [—
- et imanes @
Copsaios  wewswdou  Owmsos  tmecls semianc satn ] [
ply Feties Feates
e e

Gt Workous, wwraigug ong

© Gt ok wwsigua g 6

GWG 16,10 = Text Softmasks (part 1}
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GWG 16,11 ~Text Softmasks (part 2)
sty e
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o
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2013 Ghent PDF Workgroup (http:fwww.gwa.orgl and PDFX-ready (hutpsiwww,pdTx-ready.chl
Page2/4 Cyan - Magenta- - Black V3.02 /0910175
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PDFBox: Ghent
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Personalized test pages are required for certification!

Colour quality

In this test colour quality does not play any rele. It's all
about correct processing of the PDF/X-4 definitions. For
printing the test pages any spot color can be used repla-
cing GWG Green {50% Cyan, 100% Yellow). For better wisu-
alisation the text objects in the test elements will sppear in
all separations

Reference

The file PDFX-ready_Output-Test_30d_REFERENZ.pdf (in
german| centains rendered reference images of the com-
posite pages as well as for each separation

Additicnal infermation on each of the test patches is availa-
ble at hitp:iwww.gwa.org (Ghent PDF Gutput Suite 4.0,
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Personalized test pages are required for certification!

Native transparency with PDF RIP

This PDF/X-4 files contains live transparency. It is recom-
mandad o use a native PDF RIP {e.g. Adobe PDF Print
Engine or Harlequin RIP) for rendering. It's impartant that
transparency is not flattenend in any preceding process.

Do not change overprinting definitions

Should a transparency flattening oceur it's very import to
honor the evarprinting settings sinca most transparency
flatteners use averpring to simulate transparency effects.
Otherwise a lot of crosses will appear.
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PDF.JS: Altona

PDFium: Altona
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MuPDF MuPDF MuPDF MuPDF XPDF RGB, Poppler Poppler PDFium  Ghostscript Ghostscript Ghostscript PDF.JSRGB, PDFBox
RGB, no RGB, with CMYK, no CMYK, with no RGB, no CMYK, with RGB, no RGB, no RGB, with CMYK, with no RGB, no
overprint  overprint  overprint  overprint  overprint  overprint  overprint  overprint  overprint  overprint  overprint  overprint  overprint
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100.0
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34.9
g 330 3138
179 209 156 171 :
20.0
0.0
MuPDF RGB, MuPDF RGB, @ MuPDF MuPDF XPDF RGB, Poppler Poppler PDFium  Ghostscript Ghostscript Ghostscript PDF.JSRGB,  PDFBox
no overprint with CMYK, no CMYK, with no overprint RGB,no  CMYK, with RGB, no RGB, no RGB, with CMYK, with no overprint RGB, no
overprint overprint overprint overprint overprint overprint overprint overprint overprint overprint
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991 1115 = 1147
0.0
MuPDF MuPDF MuPDF MuPDF XPDF RGB, Poppler Poppler PDFium Ghostscript Ghostscript Ghostscript PDF.JS RGB, PDFBox
RGB, no RGB, with CMYK, no CMYK, with no overprint  RGB, no CMYK, with RGB, no RGB, no RGB, with  CMYK, with no overprint  RGB, no
overprint overprint overprint overprint overprint overprint overprint overprint overprint overprint overprint
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Memory performance, Ghent 600dpi

3000
2500
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1500

Megabytes

1000

91

411 323

197

202

500
0
MuPDF MuPDF MuPDF MuPDF XPDF RGB, Poppler Poppler PDFium  Ghostscript Ghostscript Ghostscript PDF.JSRGB, PDFBox
CMYK, with no overprint RGB,no  CMYK, with RGB, no RGB, no RGB, with CMYK, with no overprint RGB, no
overprint overprint overprint overprint overprint overprint

RGB, with  CMYK, no
overprint

RGB, no
overprint overprint

overprint
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Memory performance, Ghent 600dpi

430
411
380
325 323
303
202 197
i Ghostscript Ghostscript Ghostscript
i CMYK, with

450

400

Megabytes

Poppler PDFium RGB,
RGB, with

MuPDF RGB, MuPDF CMYK, MuPDF CMYK, XPDF RGB, no Poppler RGB
overprint no overprint  CMYK, with  no overprint RGB, no
overprint overprint overprint overprint

MuPDF RGB,
no overprint with overprint

no overprint with overprint
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Memory performance, Altona 600dpi
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MuPDF MuPDF MuPDF MuPDF XPDF RGB, Poppler Poppler PDFium  Ghostscript Ghostscript Ghostscript PDF.JSRGB, PDFBox
RGB, no RGB, with CMYK, no CMYK, with no overprint RGB,no  CMYK, with RGB, no RGB, no RGB, with CMYK, with no overprint RGB, no
overprint overprint overprint overprint overprint overprint overprint overprint overprint overprint overprint
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Memory performance, Altona 600dpi
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Ghostscript Ghostscript Ghostscript
CMYK, with

o

o

Megabytes

o

10
Poppler PDFium RGB,
CMYK, with no overprint RGB, no RGB, with
overprint overprint

overprint

overprint

MuPDF RGB, MuPDF RGB, MuPDF CMYK, MuPDF CMYK, XPDF RGB, no Poppler RGB
no overprint with overprint no overprint with overprint  overprint no overprint
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MuPDF MuPDF
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MuPDF MuPDF XPDF RGB,
CMYK, no CMYK, with no overprint
overprint overprint
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a

Poppler
RGB, no
overprint
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Poppler
CMYK, with
overprint

293

PDFium
RGB, no
overprint
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Ghostscript Ghostscript Ghostscript PDF.JS RGB

RGB, no
overprint

RGB, with CMYK, with no overprint

overprint overprint
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PDFBox
RGB, no
overprint
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Memory performance, PDF 1.7 spec. 150dpi

87

MuPDF RGB,
no overprint
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131
87 88 88 91 22
i ,  Ghostscript

MuPDF RGB,
with overprint

with overprint

MuPDF CMYK, MuPDF CMYK, XPDF RGB, no Poppler RGB, Poppler CMYK, PDFium RGB
i [ no overprint

no overprint

with overprint

overprint

no overprint

RGB, no
overprint
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Ghostscript
RGB, with
overprint

\

Ghostscript
CMYK, with
overprint
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Summary )

Several options in terms of license types available.

GPL : Ghostscript, MuPDF, XPDF, Poppler
Apache: PDFBox, PDF.JS, PDFium

The native language solutions had similar performance.

Native: Ghostscript, MuPDF, XPDF, Poppler, PDFium
Virtual Machine: PDFBox, PDF.JS

Some issues seen in corner cases, but all did well in text document rendering quality

Transparency and overprint.
== PDF

association



About Artifex Software

= Roots in open-source with Ghostscript and MuPDF

= Solutions for PDL processing/conversion
PDF, PS, PCL, XPS

= Solutions for Office documents
(doc, docx, xls, xIsx, ppt, pptx)

= Solutions for embedded, cloud,
enterprise, print, mobile

= Partners with over 150 OEM leaders such as
Google, Blackberry, Garmin...

= Engineering staff in U.S., Europe, and Asia
able to provide prompt support

= QOver 100 consecutive quarters of profitability

= PDF
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