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Hello!

•  CTO of bfo.com

•  Working with PDF since 1999

•  Member W3C CSS WG

•  Several PDF Association WGs

This presentation is online at 

bfo.com/s/ab
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https://bfo.com/s/ab


HTML vs PDF? Isn't the answer obvious?

You have a business. You need to invoice customers. Which format?

HTML PDF

Customer logs in, views their invoice online PDF Invoice emailed to customer

Online data (hopefully) secured by you PDF secured by the customer

Linked resources (images etc) can't change Invoice is self contained

In ten years time, data is 404 Customer can archive, and PDF lasts forever

Tailored experience for small screens -

- Authenticity from digital signatures

Answer: it depends!
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HTML is not for print!

Hachette is typesetting around 40% of their books (in the US) using HTML+CSS via Prince. 

Two of the top four New York Times Hardcover bestsellers this week were done with CSS.

Dave Cramer, Hachette Book Group, former editor of CSS GCPM specification, email to CSS WG 9 Sep 2013

CSS was used to layout this book, published in 2005 - when IE6 ruled the web.

In 2025 only three Layout Engines remain that handle HTML+CSS in the browser:

Webkit (by Apple), Blink (by Google) or Gecko (by Mozilla).

For print? Engines by BFO, Prince, PDF Reactor, Antenna House, Vivliostyle, 

Weasyprint, Typed.sh (that I know of). Eight independent implementations.

“
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https://www.w3.org/TR/css-gcpm-3/


PDF is the end result!

ETSI EN 301 549, the European Accessibility Act

HTML+CSS is the most battle-tested document format in history.

If we are to support reflow in PDF, the most obvious approach is to convert 

PDF to HTML, in public or in secret. PDF/UA already takes us half-way.

Opinion
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If you love PDF, the law or sausages, 

it's best not to see either being made

(probably not) Otto von Bismarck“
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Color
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Color (legacy)

CSS PDF

HSL, sRGB DeviceRGB

- DeviceCMYK (and subset DeviceGray))

- ICCBased (also CalRGB, CalGray)

- Lab

- DeviceN (also Separation)

*

 DeviceRGB may not be sRGB; sRGB may not be DeviceRGB*
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sRGB display-p3 prophoto

Color (modern?)

CSS PDF

HWB, HSL, sRGB DeviceRGB

device-cmyk DeviceCMYK (and subset DeviceGray))

display-p3, rec2020, prophoto, xyz, ICC ICCBased (also CalRGB, CalGray)

Lab Lab

OkLCH, OkLab, LCH -

- DeviceN (also Separation)

*

New features in css-color-4 as of draft in early 2021
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Color (modern)

CSS PDF

HWB, HSL, sRGB DeviceRGB

device-cmyk DeviceCMYK (and subset DeviceGray))

display-p3, rec2020, prophoto, xyz, ICC ICCBased (also CalRGB, CalGray)

OkLCH, OkLab, LCH, Lab Lab

- DeviceN (also Separation)

*

•  LCH, OkLCH and OkLab can always be mapped to Lab...

•  device-cmyk and ICC postponed to css-color-5 and unimplemented in browsers. Only in CSS print engines

•  XYZ is a problem in PDF - ICC profiles of input-type XYZ are disallowed. Very unintuitive, will rarely be used
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Alternative coordinates: HWB, HSL and LCH

LCH and Lab are different views of the same color-space. Lab uses cartesian 

coordinates, LCH uses polar. HWB/HSL are roughly the same, but for sRGB.

lab(75% 40 30)

=

lch(75% 50 36deg)
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Gradients
Interpolation between colors
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La
b
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h

Lab
L=75%

a = -128 a = 128

b = 128

b = -128

lab(75% -50 -50)

lab(75% 50 50)

Gradients (interpolation color-space)

linear-gradient(in srgb to right, lab(75% -50 -50), lab(75% 50 50))

linear-gradient(in lab to right, lab(75% -50 -50), lab(75% 50 50))

linear-gradient(in lch increasing hue to right, lab(75% -50 -50), lab(75% 50 50))

New CSS syntax for linear-gradient added in css-images-4, November 2021. Widely implemented
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Gradients (interpolation in PDF)

PDF can simulate interpolation in LCH by using Lab, and a sampled function

Interpolation in CSS is linear. Interpolation in PDF is non-linear.

But as both can divide gradient into many small sections , it's the same thing. 

For linear and radial gradients, CSS and PDF are equally capable.

*

 eg take linear function, sample halfway and measure ΔE(CIE94). If too far, split and repeat. De Casteljau's algorithm.*
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conic-gradient(in srgb, black, yellow)

CSS Conic Gradients

CSS has conic gradients, which rotate around 

a focus point. PDF can reproduce these 

accurately using a triangular mesh.

Problem: most PDF viewers incorrectly 

interpolate triangular meshes in DeviceRGB.

Solution: use smaller triangles, for less interpolation.
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PDF Mesh Gradients

PDF has mesh gradients, based on a lattice of triangles or patches.

No equivalent in SVG (a Coons Patch proposal never got beyond draft).

Gouraud triangles can be simulated in SVG, but it's very verbose.
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https://svgwg.org/svg-next/pservers.html#MeshGradients


Gradients

SVG and CSS PDF

linear, repeating-linear linear

radial, repeating-radial radial

conic (CSS only) triangular mesh

expensively simulated in SVG, or bitmap mesh (triangular, tensor patches, lookup table)

•  Any CSS (or SVG) gradient can be created in PDF

•  Any PDF gradient can be created in CSS or SVG, but it might be expensive

•  CSS repeating gradients can be made non-repeating by duplicating segments
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General Graphics
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Graphics Primitives

Lines, curves and transformations are universal. Bitmaps too. Easy!

CSS transform-style:preserve-3d  has entered the room

CSS transforms anything in 3D; graphics, text, video.

But even in 3D, a transformed line is still a line.

•  vector graphics can be transformed, point by point

•  text becomes vectors, with matching invisible glyphs

•  gradients: linear are unchanged, others are meshed

•  bitmaps have to be rebuilt, which is expensive
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Normal Multiply Screen Color Dodge Exclusion Hue Luminosity Darken Plus-Darker

Hard-Light Soft-Light Overlay Color Burn Difference Saturation Color Lighten Plus-Lighter

Blending and Compositing

CSS has the same blend modes as PDF, and two new ones in 2022 *

Masking layers can be anything (in PDF), an image (in CSS; SVG image is OK)

CSS blending is only sRGB. PDF is RGB or CMYK (+ overprint and knockout)
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https://drafts.fxtf.org/compositing/#porterduffcompositingoperators_plus_darker
https://github.com/w3c/fxtf-drafts/issues/447#issuecomment-1699293766


CSS artwork by Ben Evans

2.5kB of HTML, 198kB of CSS. No bitmaps. No SVG.

www.tinydesign.co.uk
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https://www.tinydesign.co.uk/ben-evans-portfolio/css-art.html

