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Who am 1?

e Pre-sales consultant at Embarcadero Technologies
e 15 years developing Delphi applications
e Linux micro-services developed with Delphi

e FullStack web development
(Laravel, Codeigniter, Bootstrap, Vue...)

e Docker enthusiast



Introduction
to SKIA
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What is SKIA?

‘Skia is an open source 2D graphics library which provides common
APIs that work across a variety of hardware and software platforms. It
serves as the graphics engine for Google Chrome and ChromeQOS,
Android, Flutter, and many other products.” - skia.org

KIA

v
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What is SKIA?

o Originally developed by Skia inc.

o Purchased by Google in 2005

o Made Open Source in 2008

e Actively maintained and sponsored by Google

e ANGLE backed, which translates OpenGL ES calls into vendor's native APIs

Almost Native Graphics Layer Engine

Copyright © 2024 by Embarcadero, an Idera compan:
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SKIA Platforms

All the most popular platforms in the world, such as:
e Windows
e macOS
e iOS (including simulator)
e Android (including simulator)
e Linux (main distributions)
e FuchsiaOS

. Tizen o Fuchsia

e tvOS

o watchOS
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What is SKIA?

Some projects where SKIA is being used

6 G % 0 android

The Document Foundation

@ Avalonia Ul Szy
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2D DRAWINGS

Shapes, paths and texts

SVG

Rendering and creation

IMAGE FORMATS
BMP, GIF, ICO, JPG, PNG, WBMP,
WEBP, and raw images

ANIMATED IMAGE
FORMATS

Lottie, Telegram Stickers, Animated GIF,

and Animated WEBP

Copyright © 2024 by Embarcadero, an Idera company

ANTIALIASING

High quality drawings with smoothing of
jagged edges

PARALLELISM

Possibility to draw in background threads in
areally parallel way

PDF

Creation of PDF documents

ADVANCED FONT
PROPERTIES

Font weight, families fallbacks, max number
of lines, line spacing, justified text and more

RTLLANGUAGE

Support for texts in Persian, Arabic, Hebrew
and other right-to-left languages

UNICODE

Render and string parser (grapheme
iterators)

IMAGE/COLORFILTERS

Apply any type of filter to adjust photo
colors, color drawings, produce effects

SHADER LANGUAGE
STANDARDIZATION

Create a single shader code to execute
drawings with the GPU on any platform




SKIA In
RAD Studio
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SKIA in RAD Studio

“Skia4Delphi is a cross-platform 2D graphics API for Delphi and C++Builder
based on Google's Skia Graphics Library. Provides common 2D APIs by
abstracting complexities in implementing low-level libraries used behind, such
as OpenGL, Vulkan, DirectX, and Metal, among others”

SKIA

FOR®@ QDELPHI



https://blogs.embarcadero.com/supercharge-your-user-interface-with-skia4delphi/

Leveraging SKIAin RAD Studio \\ lﬂ /
SKIA in RAD Studio

The library conceptually exists in 4 parts

Codecs for
image Rendering
controls

Console, FMX, VCL FMX, VCL FMX, VCL

Copyright © 2024 by Embarcadero, an Idera compan:
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SKIA in RAD Studio

SKIA API

Unit25 System.Skia @
-

» & v Searchforatype Search for a method

{ TSkPictureRecorder }

TSkPictureRecorder = class(TSkObject, ISkPictureRecorder)
strict private
H H . function BeginRecording(const AWidth, AHeight: Single): ISkCanvas; overload;
ACCeSS to the pure SKIA |Ibrary thro ugh a Slngle unlt_ function BeginRecording(const ABounds: TRectF): ISkCanvas; overload;
) function FinishRecording: ISkPicture; overload;
function FinishRecording(const ACullRect: TRectF): ISkPicture; overload;

Skia L] pas Or Skia L] hpp putc’;iztructor Create;

class procedure _ DestroyHandle(const AHandle: sk_handle_t); override;
end;

{$HPPEMIT END '#define SkPictureRecorder(...) _ SkCreate(TSkPictureRecorder, ISkPictureRe(
{ ISkPixmap }

ISkPixmap = interface(ISkObject)
[ ' {EFEDBF69-4C8D-4124-83A6-68A9B1DF239E} ']
function Erase(const AColor: TAlphaColor): Boolean; overload;
function Erase(const AColor: TAlphaColor; const ASubset: TRectF): Boolean; overload;
function Erase(const AColor: TAlphaColorF; AColorSpace: ISkColorSpace = nil): Boolean; «
function Erase(const AColor: TAlphaColorF; const ASubset: TRectf; AColorSpace: ISkColor!
function ExtractSubset(const ADest: ISkPixmap; const AArea: TRect): Boolean;
function GetAlpha(const AX, AY: Integer): Single;
function GetAlphaType: TSkAlphaType;
function GetColor(const AX, AY: Integer): TAlphaCelor;
function GetColorF(const AX, AY: Integer): TAlphaColorF;
function GetColorSpace: ISkColorSpace;
function GetColorType: TSkColorType;
function GetHeight: Integer;
function GetImageInfo: TSkImageInfoj;
function GetPixelAddr(const AX, AY: Integer): Pointer;

Copyright © 2024 by Embarcadero, an Idera compal
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SKIA in RAD Studio

Ul Controls

(for both FMX and VCL) e ——— e

[ Form21

Multiple Label Sections

Ab Silabel

v Words

e TSkAnimatedImage o m:z:;:i”z
Play Lottie, Telegram stickers, animated GIF and animated WebP S Gl e
oi’::':p‘::' : L7 text support for the
® TS k L d be 1 3 o 0 SkLabel control
5 . . R . BackgroundCole | | [B§ Nu
Font weight, Font slant, multiple styles in text, BiDi (Right-to-Left).
Justify horizontal alignment, and much more i
e TskPaintBox
Use OnDraw event to draw with Skia API directly on control o 1B
|
e TSkSvg o B
Load icons svgs, change colors and wrap mode T

Copyri © 2024 by Embarcadero, an Idera company
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SKIA in RAD Studio

Codecs forimage controls

Native support for new image formats
like WebP in FMX and VCL (load and
save)

) 2024 by Embarcadero, an Idera company

Structure LA Unit25 System.Skia @ |
0Ny 00 Style: QR Windows V| View: £ Master
V[T Form2s
53 ImageControl1
Object Inspector 2 X o
ImageControl1 TimageContro v T T
Properties  Events je r
Action 2 @
Align None
> Anchors [akLeft,akTop]
Bitmap @ Open X Save.
CanFocus
CanParent A || « ObjectPascal > VCL > SkiadDelphi > v o ok
ClipChildr
ClipParent|  Organize ¥ New folder o Cancel
Cf‘““’ A Name - Date modified Type 5 Clear
DisableFo s Quick access
DragMods B Desktop Binary Al Files (*.bmp;.gif; " tif; " iff;".ico;".hdp;".wbmp;*.webp;" jpg; " jpeg;™.png)
Enabled SEEm Objects Bitmaps (*.bmp)
Ensblepral W Downloads Source %‘:F‘:mges(';i‘g
EnableOp f:Pociments TIFF |::§: :':trff)
Height &=] Pictures Icons (*.ico)
PRI WMP Images (*hdp)
e GraphTest WEMP Images (*.wbmp)
ind Visuali MDi_Test WebP Images (*.webp)
. IPEG Images (*jpg)
rojects JPEG Images (*.jpeg)
All shy <
shown & PNG Images (*.png)
Messages File name: | [ANFiles (bmp:.gif: tif it ~
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SKIA in RAD Studio

App Rendering

e Replacement of FMX graphic engine with SKIA
e Improve the quality of drawings; smoothing of jagged edges
e Gainupto50% increase in graphics performance

e Increase drawing fidelity

e Adds support for right-to-left languages




Leveraging SKIAin RAD Studio .. ﬁ
SKIA in RAD Studio

Just one line of code
FMX.Skia.GlobalUseSkia := True;

)
—_— 2 _

Improved drawing with anti-aliasing in Skia (on the right)
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App Rendering Benchmarks

Motorola Moto 3rd Generation
(Android)

LG K40s (Android)

Samsung Galaxy A01 Core
(Android)

Samsung Galaxy S7 Edge
(Android64)

Samsung Galaxy S8 Plus
(Android64)

Apple iPhone 11 (iOSDevice64)

Apple iPhone 12 (iOSDevice64)

Apple MacBook Air Model A2337
(OSXARM64)

Intel Core i7-8565U / Radeon
520 (Win32)

Intel Core i7-8565U / Radeon
520 (Win64)

Intel Core i7-4500U / GeForce
GT 720M (Win32)

Intel Core i7-4500U / GeForce
GT 720M (Win64)

t © 2024 by Embarcadero, an Idera company
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FireMonkey Skia support for all platforms

For both in C++Builder and Delphi (FMX & VCL)

Leveraging the SkiaZ4Delphi open-source project

Including additional capabilities not found in the open-source project:

Vulkan SUpPPOrt - Enhanced graphical performance and energy efficiency on Android compared to OpenGLES
Skia Shading Language (SKSL) for effects and filters

WebP Encoder

Native printer for Windows and PDF printing for all platforms

Used also for new icon and splash wizard

Copyright © 2024 by Embarcadero, an Idera compan:
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New Icon and Splash Wizard

Internally using multiple SKIA features

#40 Single Icon - All platforms o X #42 Single Icon - All platforms. o X #40 Single Icon - All platforms. o X
Icons Android Adaptive Icon Splash Screens
Foreground Layer Preview Foreground Layer Preview Foreground Layer Preview
Asset Type (®) Image QO Text Asset Type O Image (®) Text Asset Type @ Image O Text
Path \A\\Downloads\FM_Applicationicon_ B A Text FMX Sylfaen v Path .A\.\.\Downloads\FM_Applicationicon_| .. 4
Tint W None | 200000000 Color [ white | #FFFFFFFF FM k Tint W None v /00000000
Scale {72 (] Cen Scale - ] -o1a% Scale . [ ] . 29%

Background Layer Background Layer Background Layer

Asset Type @® solid O image Asset Type @ solid O image Asset Type @® solid

Color [ White | | %FFFFFFFF Color M Black ~ | [#FF000000 Color M Black | [2FF000000
Options.

Shape Rounded v

) Finish Cancel Next >> Finish Cancel Next >> Finish Cancel

© 2024 by Embarcadero, an Idera company
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Architecture

SVG format

e Resolution independent and scalable
(vector based)

e Easier editing and customization

S S

e Much smaller file sizes

e Foricons, always prefer SVG over static Ra Ste r Ve Cto r

images like PNG GIF, JPEG, PNG SVG

e Thousands of free icons and images
available on web

Copyright © 2024 by Embarcadero, an Idera compan:
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Architecture

Why Vector Formats?

Copyright © 2024 by Embarcadero, an Idera compan:
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Architecture

<?xml version="1.0" encoding="UTF-8" standalone="no"?> <svg xmlns:dc="http://purl.org/dc/elements/1.1/" xmlns:cc="http://creativecommons.org/ns#" xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:svg="http://www.w3.0rg/2000/svg" xmlns="http://www.w3.0rg/2000/svg" xmlns:xlink="http://www.w3.0rg/1999/x1ink" xmlns:sodipodi="http://sodipodi.sourceforge.net/DTD/sodipodi-0.dtd"
xmlns:inkscape="http://www.inkscape.org/namespaces/inkscape" width="702.22321" height="307.65875" id="svg2" version="1.1" inkscape:version="0.48.0 r9654" sodipodi:docname="EnigmalLogo.svg" style="display:inline">
<defs id="defs4"> <linearGradient id="linearGradient5427"> <stop style="stop-color:#ffffff;stop-opacity:1;" offset="0" id="stop5429" /> <stop id="stop5431" offset="0.2687664"
style="stop-color:#e3f2fe;stop-opacity:1;" /> <stop id="stop5433" offset="0.38251388" style="stop-color:#c8e6fd;stop-opacity:1;" /> <stop style="stop-color:#b6d5fc;stop-opacity:1;" offset="0.49303964"
id="stop5435" /> <stop style="stop-color:#658ccd;stop-opacity:1;" offset="1" id="stop5437" /> </linearGradient> <linearGradient id="linearGradient5389"> <stop id="stop5391" offset="0"
style="stop-color:#ffffff;stop-opacity:1;" /> <stop style="stop-color:#e3f2fe;stop-opacity:1;" offset="0.32196113" id="stop5393" /> <stop style="stop-color:#c8e6fd;stop-opacity:1;" offset="0.61790508"
id="stop5395" /> <stop id="stop5397" offset="0.74458355" style="stop-color:#b6d5fc;stop-opacity:1;" /> <stop id="stop5399" offse " style="stop-color:#adc5fc;stop-opacity:1;" /> </linearGradient>
<linearGradient id="linearGradient5377"> <stop id="stop5379" offset="0" style="stop-color:#ffffff;stop-opacity:1;" /> <stop style="stop-color:#e3f2fe;stop-opacity:1;" offset="0.34536979" id="stop5381" /> <stop
stop-color:#c8e6fd;stop-opacity: offset="08.61790508" id="stop5383" /> <stop id="stop5385" offset="0.74458355" style="stop-color:#b6d5fc;stop-opacity:1;" /> <stop id="stop5387" offset="1"
stop-color:#a4c5fc;stop-opacity:1;" /> </linearGradient> <linearGradient id="linearGradient5365"> <stop id="stop5367" offset="0" style="stop-color:#ffffff;stop-opacity:1;" /> <stop
stop-color:#e3f2fe;stop-opacit offset="0.28502595" id="stop5369" /> <stop style="stop-color:#c8e6fd;stop-opacity:1;" offset="0.61790508" id="stop5371" /> <stop id="stop5373" offset="0.74458355"
stop-color:#b6d5fc;stop-opacity:1;" /> <stop id="stop5375" offset="1" style="stop-color:#adc5fc;stop-opacity:1;" /> </linearGradient> <linearGradient id="linearGradient5353"> <stop id="stop5355" offset="0"
stop-color:#ffffff;stop-opacity:1;" /> <stop style="stop-color:#e3f2fe;stop-opacity:1;" offset="0.39238584" id="stop5357" /> <stop style="stop-color:#c8e6fd;stop-opacity:1;" offset="0.61790508"
id="stop5359" /> <stop id="stop5361" offset="0.74458355" style="stop-color:#b6d5fc;stop-opacity:1;" /> <stop id="stop5363" offset="1" style="stop-color:#adc5fc;stop-opacity:1;" /> </linearGradient>
<linearGradient id="linearGradient5341"> <stop id="stop5343" offset="0" style="stop-color:#ffffff;stop-opacity:1;" /> <stop style="stop-color:#e3f2fe;stop-opacity:1;" offset="0.33394638" id="stop5345" /> <stop
"stop-color:#c8e6fd;stop-opacity:1;" offset="0.5280351" id="stop5347" /> <stop id="stop5349" offset="0.74458355" style="stop-color:#b6d5fc;stop-opacity:1;" /> <stop id="stop5351" offset="1"
stop-color:#a4c5fc;stop-opacit /> </linearGradient> <linearGradient id="linearGradient5329"> <stop id="stop5331" offset="8" style="stop-color:#ffffff;stop-opacity:1;" /> <stop
stop-color:#e3f2fe;stop-opacit offset="0.33902737" id="stop5333" /> <stop style="stop-color:#c8e6fd;stop-opacity:1;" offset="0.61790508" id="stop5335" /> <stop id="stop5337" offset="0.74458355"
stop-color:#b6d5fc;stop-opacity: /> <stop id="stop5339" offset="1" style="stop-color:#a4c5fc;stop-opacity:1;" /> </linearGradient> <linearGradient id="linearGradient5293"> <stop id="stop5295" offset="0"
stop-color:#ffffff;stop-opacity: /> <stop style="stop-color:#e3f2fe;stop-opacity:1;" offset="0.30777961" id="stop5297" /> <stop style="stop-color:#c8e6fd;stop-opacity:1;" offset="0.50759482"
id="stop5299" /> <stop id="stop5301" offset="0.65299165" style="stop-color:#b6d5fc;stop-opacity:1;" /> <stop id="stop5303" offset="1" style="stop-color:#adc5fc;stop-opacity:1;" /> </linearGradient>
<linearGradient id="linearGradient4995"> <stop style="stop-color:#ffffff;stop-opacity:1;" offset="0" id="stop4997" /> <stop id="stop4999" offset="0.49136335" style="stop-color:#e3f2fe;stop-opacity:1;" /> <stop
id="stop50081" offset="0.61790508" style="stop-color:#c8e6fd;stop-opacity:1;" /> <stop style="stop-color:#b6d5fc;stop-opacity:1;" offset="0.74458355" id="stop5003" /> <stop

stop-color:#a4c5fc;stop-opacity: id="stop5005" /> </linearGradient> <linearGradient id="linearGradient4969"> <stop id="stop4971" offset= style="stop-color:#ffffff;stop-opacity:1;" /> <stop
stop-color:#e3f2fe;stop-opacity:1;
stop-color:#b6d5fc;stop-opacity:
stop-color:#ffffff;stop-opacity:1; id="stop4955" /> <stop id="stop4957" offset="0.28159371" style="stop-color:#e3f2fe;stop-opacity:1;" /> <stop id="stop4959" offset="0.39761046"
"stop-color:#c8e6fd;stop-opacity:1;" /> <stop style="stop-color:#b6d5fc;stop-opacity:1;" offset="0.55937904" id="stop4961" /> <stop style="stop-color:#1556c3;stop-opacity:1;" offset="1" id="stop4963" />
</linearGradient> <linearGradient id="linearGradient4113"> <stop id="stop4115" offset="0" style="stop-color:#ffffff;stop-opacity:1;" /> <stop style="stop-color:#e3f2fe;stop-opacity:1;" offset="0.28159371"
id="stop4123" /> <stop style="stop-color:#c8e6fd;stop-opacity:1;" offset="0.39761046" id="stop4121" /> <stop id="stop4125" offset="0.55937904" style="stop-color:#b6d5fc;stop-opacity:1;" /> <stop id="stop4117"
offset="1" style="stop-color:#adc5fc;stop-opacity: /> </linearGradient> <radialGradient inkscape:collect="always" xlink:href="#linearGradient4113" id="radialGradient4119" cx="185.29446" cy="229.69434"
fx="185.29446" fy="229.69434" r="351.6116" gradientTransform="matrix(-1.1396264,0.7265285,-0.62145095,-0.97480273,851.22726,279.70731)" gradientUnits="userSpaceOnUse" /> <radialGradient inkscape:collect="always"
xlink:href="#linearGradient4953" id="radialGradient4951" cx="658.99274" cy="717.83795" fx="658.99274" fy="717.83795" 13.42246" gradientTransform="matrix(1,0,0,0.98737271,0,9.0643483)"
gradientUnits="userSpaceOnUse" />
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Architecture

Lottie Animation Benefits

e Resolution independent and scalable vector format / \
e Lightweight, 600% smaller when compared to GIF

e Extraordinary performance with smooth animation

e Thousands of free Lottie (JSON) animations available K /
on web

%/ |ottiefiles.com — lordicon.com — useanimations.com — icons8.com/animated-icons — iconscout.com/free-lotties ¢

Copyright © 2024 by Embarcadero, an Idera compan:


https://lottiefiles.com/
https://lordicon.com/
https://useanimations.com/
https://icons8.com/animated-icons
https://iconscout.com/free-lotties
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Architecture

Vector animations
Lottie is a JSON based animation format

f—
fr—
—
—
r—
-
f——
—

Name Type Size Relative
dev_coding.tgs tgs (zipped JSON) 55,834 -
dev_coding.mp4 mpeg4 (lossy) 373,642 7X
dev_coding.json lottie (JSON) 583,485 10x
dev_coding.gif gif (lossless) 5,020,259 90x

Copyright © 2024 by Embarcadero, an Idera company
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User Interface Design

SVG & Lottie make it easy for designer to create smooth and high
resolution user interface templates. Then with Skia4Delphi you can
make the Ul match perfectly. .

Make motion part of your UI/UX!

Other uses:

e About screens
e splash screens
e installers
o
(]

user onboarding
wizards...

Copyright © 2024 by Embarcadero, an Idera compan:


https://lottiefiles.com/81949-toggle-dark-mode-light-mode-themes
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Redistributables

Platform
Win32
Win64

Android
Android64
iOSDevice64

Ubuntu64

RedHat64
0SX64

OSXARM64

Copyright © 2024 by Embarcadero, an Idera company

Library
skad.dll
skad.dll

libsk4d. so

libsk4d. so
sk4d.a
libsk4d. so
libsk4d. so
sk4d.dylib
sk4ad.dylib

18

19

21

25

32

23

23

21

20

mb

mb
mb
mb
mb
mb
mb
mb
mb
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Gearing Calculator

Karting Gearing Ratio App

23:43

< Top charts

Ratio Chain Size

38 106 7 3 v Top paid ~

Clutch Sprocket

v Sports ~

Karting Gearing Ratio
Sports
& Installed

\ - iy
= : j Ski Tracks
Meters/Sec / :
\: pam— 2 Sports

22.24 |
. 32% £1.89
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