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Kak oTobpa)aeTcsi TEKCT?

TextView



Plain text

<TextView
android:id="@+id/textView"
android:layout_width="wrap_content"
android:layout_height="wrap_content"

) android:textSize="46sp"

This is a plain text android:text="This is a plain text"

/>




Styled text

String string = getString(R.string.html_text);

((TextView) findViewByld(R.id.textViewHtml))
setText(Html.fromHtml(string));

This is a plain text

This is a styled text




Html.fromHtmlI(string)

<string name="html_text">
<|[CDATA[This <b>is</b> a <font face="serif">styled</font> <i>text</i>]]>
</string>



Html.fromHtmlI(string)

<string name="html_text">
<|[CDATA[This <b>is</b> a <font face="serif">styled</font> <i>text</i>]]>
</string>



Html.fromHtmlI(string)

<string name="html_text">
<![CDATA[This <b>is</b> a <font face="serif">styled</font> <i>text</i>||>
</string>



Html.fromHtmlI(string)

<string name="html_text">
<|[CDATA[This <b>is</b> a <font face="serif">styled</font> <i>text</i>]]>
</string>
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Html.fromHtmlI(string)

<string name="html_text">
<I[CDATA[This <b>is</b> a <font face="serif">styled</font> <i>text</i>||>
</string>
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Html.fromHtmlI(string)

<string name="html_text">
<|[CDATA[This <b>is</b> a <font face="serif">styled</font> <i>text</i>]]>
</string>

12



This is a plain text

This is a styled text

Styled text

String string = getString(R.string.html_text);

((TextView) findViewByld(R.id.textViewHtml))
setText(Html.fromHtml(string));
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Kak oTobpa)aeTcsi TEKCT?

TextView
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Kak oTobpa)aeTcsi TEKCT?

Custom View

15



10:42 & @ @

Fonts

This is a plain text

This is a styled text

This is custom text draw

Custom view

private static final String TEXT_TO_DRAW

= "This is custom text draw";
private TextPaint textPaint = new TextPaint();
private Rect textBounds = new Rect();
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10:42 & @ @

Fonts

This is a plain text

This is a styled text

This is custom text draw

Custom view

textPaint.setTextSize(textSize());

textPaint.getTextBounds(TEXT_TO_DRAW,
0, TEXT_TO_DRAW.length(),
textBounds);

textPaint.setAntiAlias(true);
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10:42 & @ @

Fonts

This is a plain text

This is a styled text

This is custom text draw

Custom view

canvas.drawText(TEXT_TO_DRAW,
getWidth() / 2 - textBounds.width() / 2,
getHeight() / 2 + textBounds.height() / 2,
textPaint);
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10:42 & @ @

Fonts

This is a plain text

This is a styled text

This is custom text draw

Custom view

private static final String TEXT_TO_DRAW

= "This is custom text draw";
private TextPaint textPaint = new TextPaint();
private Rect textBounds = new Rect();

textPaint.setTextSize(textSize());

textPaint.getTextBounds(TEXT_TO_DRAW,
0, TEXT_TO_DRAW.length(),
textBounds);

textPaint.setAntiAlias(true);

canvas.drawText(TEXT_TO_DRAW,
getWidth() / 2 - textBounds.width() / 2,
getHeight() / 2 + textBounds.height() / 2,
textPaint);

19



Y10 BHYTPU TextView?



YTo penaet TextView?



Yto penaet TextView ansa Toro, 4Ytobbl 0TOO6PA3UTb TEKCT?

1. PasameyaeT TeKCT ©Texw'ew
2. Pucyet TeKcCT

onMeasure()
onDraw()

22



YTto penaet TextView?

N3mepeHue TekcTa: Layout

@ TextView

mLayout

onMeasure()
onDraw()
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Y10 genaet TextView?

N3MepeHne TekcTa

makelLayout()

e Bbi3biBaeTcs Npy U3MEeHEHUN TEKCTA, Pa3MePOB UM HAaCTPOEK PasMeTKM
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Y10 genaet TextView?

N3MepeHUne TeKkcTa

@ TextView

mLayout

onMeasure()
onDraw()

25



Y10 genaet TextView?

N3MepeHne TekcTa
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Y10 genaet TextView?

N3MepeHne TekcTa
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Y10 genaet TextView?

N3MepeHne TekcTa

N

© DynamicLayout
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YTto penaet TextView?

N3MepeHne TekcTa

© TextView

mLayout

onMeasure()
onDraw()

@ BoringLayout @ StaticLayout @ DynamiclLayout
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Y10 genaet TextView?

N3MepeHne TekcTa

makelLayout()

e BbI3bIiBaeTca NpyM NSMEHEHNN TEKCTA, Pa3MEPOB UM HAaCTPOEK pasMeTKM
e (Co3paeT KOHKpeTHbIN Layout B 3aBUCUMOCTU OT YCNOBUI
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Y10 genaet TextView?

N3MepeHne TekcTa

31



Y10 genaet TextView?

Pa36bueHune TeKcTa No CTPOKam

© LineBreaker

© LineBreakerResult

LineBreakerResult computeLineBreaks()

int getLineCount()
int getLineBreakOffset(int linelndex)
float getLineWidth(int linelndex)

...otherGetters()
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Y10 genaet TextView?

PasbueHne TekcTa No CTPOKaM NPOUCXOAUT CUHXPOHHO

| StaticLayout.Builder I | StaticLayout I | LineBreaker I

| |
I <<creates>> |
: generate() :
I I
| |
| computeLineBreaks() '
| | .
I < A
| |
: measurementsBasedOnLineBreakerResult() :
| |
< |

| StaticLayout.Builder I | StaticLayout I | LineBreaker I
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Y10 genaet TextView?

N3MepeHne TekcTa

onMeasure()
onDraw()

. BoringlLayout . DynamicLayout

. LineBreakerResult

. LineBreaker

LineBreakerResult computeLineBreaks()

int getLineCount()

int getLineBreakOffset(int linelndex)
float getLineWidth(int linelndex)
...otherGetters()
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Y10 genaet TextView?

e WMN3mepseT TeKkCT
e PucyeT TeKCT

©TextView

onMeasure()

onDraw()
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Y10 genaet TextView?

e lI3mMepAeT TeKCT
e Pucyert TekcT

©TextView

onMeasure()

onDraw()
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Y10 genaet TextView?

PucosaHue “npoctoro” Tekcra

TekcT 6e3 nepeHOCOB U popMaTMpOBaHUSA

‘ TextView I ‘ BoringLayout I
|

onDraw(Canvas canvas)) [

draw(canvas, ...

< Tk
‘ TextView I ‘ BoringlLayout I

|
|
|
|
:
|
drawText(String text, Paint paint, ) |
kR
|
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Y10 genaet TextView?

PucoBaHue “0bbl4HOro” Tekcra

| TextView I

|
onDraw(Canvas canvas)) [

draw(canvas, ))

getLineRangeForDraw()

drawBackground(Canvas canvas, ...)

drawText(Canvas canvas, int firstLine, int lastLine)

s

[Textview ]
38




Y10 genaet TextView?

PucoBaHue TekcTa

© Canvas

© Paint

void setColor(int color)

drawText(String text, float x, float y, Paint paint) void setTextSize(float textSize)
Typeface setTypeface(Typeface typeface)

© Typeface

static Typeface createFromAsset(AssetManager mgr, String path)
static Typeface createFromFile(File file)
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Y10 genaet TextView?

PucoBaHue TekcTa

©TextView @ Layout

T Paint paint
onMeasure() CharSequence mText
onDraw()

A

© LineBreakerResult

© LineBreaker

LineBreakerResult computeLineBreaks()

int getLineCount()

int getLineBreakOffset(int linelIndex)
float getLineWidth(int lineIndex)
...otherGetters()

© Canvas
“| void setColor(int color)
drawText(String text, float x, float y, Paint paint) I void setTextSize(float textSize)

Typeface setTypeface(Typeface typeface)

© Typeface

static Typeface createFromAsset(AssetManager mgr, String path)
static Typeface createFromFile(File file)
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Y10 genaet TextView?

PucoBaHue TekcTa NOCTPOYHO

| drawText(Canvas canvas, int firstLine, int lastLine)

static obtain()

< <<returns from cache>>

set(Paint paint, ...)

justify(float width)

draw(Canvas canvas, ...)

static recycle(TextLine line)

.
|

TextLine

I_ L2002 2 20 T |
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Y10 genaet TextView?

PucoBaHue TekcTa

© TextLine

void set(TextPaint paint, CharSequence text, int start, ...)
void justify(float width)

void draw(Canvas c, float x, int top, inty, int bottom)

void measure(int offset, boolean trailing, FontMetricsint fmi)
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Y10 genaet TextView?

PucoBaHue TekcTa

.TextView ® Layout
tayout Paint paint
onMeasure() CharSequence mText
onDraw()

Y D

. LineBreakerResult

int getLineCount()

int getLineBreakOffset(int linelndex)
float getLineWidth(int linelndex)
...otherGetters()

LineBreakerResult computelLineBreaks()

. DynamicLayout . BoringLayout . LineBreaker I
|

/ N

. Canvas l
1

|

W \

© rant (© Textine
. Typeface I

void setColor(int color)

! void set(TextPaint paint, CharSequence text, int start, ...)
f S . static Typeface createFromAsset(AssetManager mgr, String path) I void justify(float width)
:‘3:e?:::iﬁii’l:;(eff!::;(sre;;Zlfii)e typeface) static Typeface createFromFile(File file) void draw(Canvas c, float x, int top, int y, int bottom)

void measure(int offset, boolean trailing, FontMetricsInt fmi)

>

drawText(String text, float x, float y, Paint paint)
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Html.fromHtmlI(string)

<string name="html_text">
<![CDATA[This <b>is</b> a <font face="serif">styled</font> <i>text</i>||>
</string>

44



Html.fromHtmlI(string)

© Html

static Spanned fromHtmlI(String)

45



YTto penaet TextView?

Spans

. Spanned

<T> T[] getSpans(int start, int end, Class<T> type)
int getSpanStart(Object tag)

int getSpanEnd(Object tag)

int getSpanFlags(Object tag)

int nextSpanTransition(int start, int limit, Class type)

46



Y10 genaet TextView?

Spans

. Spanned

<T> T[] getSpans(int start, int end, Class<T> type)
int getSpanStart(Object tag)

int getSpanEnd(Object tag)

int getSpanFlags(Object tag)

int nextSpanTransition(int start, int limit, Class type)

. Spannable

void setSpan(Object what, int start, int end, int flags)
void removeSpan(Object what)

©SpannabIeString

47



Y10 genaet TextView?

Spans

. UpdateAppearance

48



Y10 genaet TextView?

Spans

@ CharacterStyle

abstract void updateDrawState(TextPaint tp)
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Y10 genaet TextView?

Spans

. UpdateAppearance @ CharacterStyle

abstract void updateDrawState(TextPaint tp)

© StrikethroughSpan

void updateDrawState(TextPaint tp)

50



Y10 genaet TextView?

Spans

@Override
public void updateDrawState(@NonNull TextPaint ds) {
ds.setStrikeThruText(true);

}

51



Y10 genaet TextView?

Spans

. UpdateAppearance

® CharacterStyle

abstract void updateDrawState(TextPaint tp)

@ MetricAffectingSpan

abstract void updateMeasureState(@NonNull TextPaint textPaint)
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Y10 genaet TextView?

Spans

. ParagraphStyle

53



Y10 genaet TextView?

Spans

. ParagraphStyle

. LineBackgroundSpan

void drawBackground(...)
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Y10 genaet TextView?

Spans

. ParagraphStyle

. LineBackgroundSpan ‘ AlignmentSpan

void drawBackground(...) Layout.Alignment getAlignment()
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Y10 genaet TextView?

Spans

. LineBackgroundSpan

void drawBackground(...)

. ParagraphStyle

. AlignmentSpan

. LeadingMarginSpan

Layout.Alignment getAlignment()

int getLeadingMargin(boolean first)
void drawlLeadingMargin(Canvas c, Paint p, ...)
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Y10 genaet TextView?

Spans

Span - aT0 cTpaTerna ooHoBneHuns TextPaint'a
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Y10 genaet TextView?

Spans

Kak span’bl y4aCTBYHOT B OTOOpaXXeHUu
TekcTa?
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Y10 genaet TextView?

Spans

® Layout

Paint paint

A
CharSequence mTex

Vi

(I
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Y10 genaet TextView?

Spans

® Layout

Paint paint
CharSequence mText

/'

. ParagraphStyle |

. LeadingMarginSpan

int getLeadingMargin(boolean first)
void drawlLeadingMargin(Canvas c, Paint p, ...)
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Y10 genaet TextView?

Spans

® Layout

Paint paint —~

_— | CharSequence mText

. DynamicLayout: . ParagraphStyle |

¥
. Textline

void set(TextPaint paint, CharSequence text, int start, ...)

. LeadingMarginSpan

void justify(float width) int getLeadingMargin(boolean first)
void draw(Canvas c, float x, int top, int y, int bottom) void drawLeadingMargin(Canvas c, Paint p, ...)
void measure(int offset, boolean trailing, FontMetricsInt fmi)
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Y10 genaet TextView?

Spans

® Layout

Paint paint —~

_— CharSequence mText

. Dynamiclayout . ParagraphStyle

4
. Textline

void set(TextPaint paint, CharSequence text, int start, ...)
void justify(float width) int getLeadingMargin(boolean first)

void draw(Canvas c, float x, int top, int y, int bottom) void drawLeadingMargin(Canvas c, Paint p, ...)
void measure(int offset, boolean trailing, FontMetricsInt fmi)

. LeadingMarginSpan

—— I. Updatelayout . UpdateAppearance
ath) b
[
—
® CharacterStyle ® MetricAffectingSpan
abstract void updateDrawState(TextPaint tp) abstract void upd: | TextPaint int)

62



Y10 genaet TextView?

Spans

.TextVIew ® Layout

. StaticLayout:
mLayout Paint paint —~

onMeasure() CharSequence mText

onDraw()

/ . LineBreakerResult
‘ LineBreaker

. Boringlayout: . DynamicLayout: . ParagraphStyle nt getLineCount0)
LineBreakerResult computeLineBreaks() 'f:'; a%z:i:fz;ﬁ:ggﬁ‘ﬁ: e‘llr:rc‘lzl;‘ld ex)
...otherGetters()
‘/f‘fﬂ =

w 4
. p— . Paint . Textline

. LeadingMarginSpan
N N void set(TextPaint paint, CharSequence text, int start, ...)
void setColor(int color) s L " ' y 2 = p -
7 A A q B D void justify(float width) int getLeadingMargin(boolean first)
drawText(String text, float x, float y, Paint paint) ;O'de::c‘:i’;ﬁ.'zegfl::et(!ﬁx‘z'fzai)e typeface) void draw(Canvas c, float x, int top, int y, int bottom) void drawLeadingMargin(Canvas c, Paint p
yp yp yp Yp void measure(int offset, boolean trailing, FontMetricsInt fmi)

. Typeface

I. Updatelayout . UpdateAppearance
static Typeface createFromAsset(AssetManager mgr, String path) t
static Typeface createFromFile(File file) [
int getStyle()

® CharacterStyle ® MetricAffectingSpan

abstract void updateDrawState(TextPaint tp) abstract void upd:

| TextPaint int)
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Html.fromHtmlI(string)

<string name="html|_text">
<I[CDATA[This <b>is</b> a <font face="serif">styled</font> <i>text</i>||>
</string>

1. String -> Spannable
2. TextView -> setText() -> createLayout()
3. TextView.onMeasure()
a. Layout.measure() -> TextLine.measure()
b. MetricAffectingSpan.updateMeasureState()
c. Complete measuring based on span info
4. TextView.onDraw()
a. Layout.draw() -> TextLine.draw()
b. CharacterStyle.updateDrawState()
c. Complete drawing with updated text paint instance 64



Html.fromHtmlI(string)

<string name="html|_text">
<I[CDATA[This <b>is</b> a <font face="serif">styled</font> <i>text</i>||>
</string>

This is a styled text

65
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CTeKk KOMMOHEHTOB

Java

Native

Layout

\Ninil i
VIINIKIN

FreeType
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Android JNI

Android SDK class
E.g. Canvas, Paint, JNI Cpp class Target Cpp class
LineBreaker

long mNativePointer = nativelnit () reinterpret cast<T*>(ptr)

68



Text breaking & measurement



Text breaking & measurement



LpndgT / Font

A font is a collection of various character images that
can be used to display or print text.

71



CemencTtBo WwWpudtoB/ NapHUTYypa /
Font Family / Type Face

Roboto



LpndT / Font-face

1. Roboto Thin

2. Roboto Light

3. Roboto Regular
4. Roboto Medium
5. Roboto Bold

6. Roboto Black

73



®ann wpudTta / Font file

roboto-regular.ttf
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Roboto.ttf

roboto.ttf

Metrics Character Map

Ligatures




1839

name at

unicode 0040
index 34
xMin 97
xMax 1752
yMin -453
yMax 1430

advanceWidth 1839

leftSideBearing 97
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KapTta cumBosioB / Character
map

Character code —  Glyph index in font

77



MeTpuku / Metrics

glyph placement, cursor advances, maximum
glyph bounding box

1839

78



Kerning: off

Traditionally,



Kerning: on

Traditionally,

80



Ligatures

prose fiction, non-fiction,



Ligatures

prose fiction, non-fiction,



TeKCT — 3TO He oTaAesibHble CUMBOJIbI

83



Shaping — Conversion of text
strings into positioned glyphs

HarfBuzz is used in Android,
Chrome, ChromeQOS, Firefox,
GNOME, GTK+, KDE, LibreOffice,
OpendDK, PlayStation, Qt, XeTeX,
and other places



HarfBuzz

Shaping — Conversion of text
strings into positioned glyphs

#include <hb.h>

void

hb_shape (hb font t *font,
hb buffer t *buffer,
const hb feature t *features,
unsigned int num_features);


http://www.manpagez.com/html/harfbuzz/harfbuzz-1.0.1/harfbuzz-hb-font.php
http://www.manpagez.com/html/harfbuzz/harfbuzz-1.0.1/harfbuzz-hb-buffer.php
http://www.manpagez.com/html/harfbuzz/harfbuzz-1.0.1/harfbuzz-hb-buffer.php
http://www.manpagez.com/html/harfbuzz/harfbuzz-1.0.1/harfbuzz-Shaping.php
http://www.manpagez.com/html/harfbuzz/harfbuzz-1.0.1/harfbuzz-Shaping.php

Text breaking & measurement



Text breaking & measurement



LineBreaker

© LineBreaker

© LineBreakerResult

LineBreakerResult computeLineBreaks()

int getLineCount()

int getLineBreakOffset(int linelndex)
float getLineWidth(int linelndex)
...otherGetters()
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LineBreaker

© LineBreaker

© LineBreakerResult

long mNativePtr

LineBreakerResult computeLineBreaks()
static native LineBreakerResult nComputeLineBreaks(long mNativePtr, ...)

int getLineCount()

int getLineBreakOffset(int linelndex)
float getLineWidth(int linelndex)
...otherGetters()
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LineBreaker

core [ ni [ android / graphics / text / LineBreaker.cpp

int register_android_graphics_text LineBreaker(JNIEnv* env) {
return RegisterMethodsOrDie(env, "android/graphics/text/LineBreaker", gMethods,NELEM(gMethods));

}

{"nComputeLineBreaks", "(...)J", (void*) nComputeLineBreaks}

90


https://android.googlesource.com/platform/frameworks/base.git/+/master/core
https://android.googlesource.com/platform/frameworks/base.git/+/master/core/jni
https://android.googlesource.com/platform/frameworks/base.git/+/master/core/jni/android
https://android.googlesource.com/platform/frameworks/base.git/+/master/core/jni/android/graphics
https://android.googlesource.com/platform/frameworks/base.git/+/master/core/jni/android/graphics/text

LineBreaker

core [ ni [ android / graphics / text / LineBreaker.cpp

static jlong nComputeLineBreaks(...){
minikin::android::StaticLayoutNative* builder = toNative(nativePtr);

builder->computeBreaks(...)

91


https://android.googlesource.com/platform/frameworks/base.git/+/master/core
https://android.googlesource.com/platform/frameworks/base.git/+/master/core/jni
https://android.googlesource.com/platform/frameworks/base.git/+/master/core/jni/android
https://android.googlesource.com/platform/frameworks/base.git/+/master/core/jni/android/graphics
https://android.googlesource.com/platform/frameworks/base.git/+/master/core/jni/android/graphics/text

Minikin

Minikin

mlnlkm

i MeasuredText.h I i LineBreaker.h I

i Hyphenator.h I i Layout.h I

92



Text breaking & measurement



HarfBuzz

minikin\ HarfBuzz\

i MeasuredText.h I i LineBreaker.h I hb.h
i Hyphenator.h I

94



Text drawing



Text drawing



How to draw a rect

Paint paint = new Paint();
paint.setStyle(Paint.Style.FILL);
paint.setColor(Color.CYAN);

Rect rect = new Rect(0, 0, 10, 10);
canvas.drawRect(rect, paint);

97



android.graphics.Canvas

© Canvas
long nativeCanvas

©) raint

void drawText(String text, float x, float y, Paint paint)

void drawColor(int color)

void drawLine(float startX, float startY, float stopX, float stopY, Paint paint)
void drawBitmap(Bitmap bitmap, float left, float top, Paint paint)

void drawCircle(float cx, float cy, float radius, Paint paint)

void drawRect(Rect r, Paint paint)

void setColor(int color)

void setTextSize(float textSize)

Typeface setTypeface(Typeface typeface)
void setAntiAlias(boolean aa)

void setFlags(int flags)

98



android.graphics.Canvas - Java

public void drawRect(float left, float top, float right, float bottom, @NonNull Paint paint) {

nDrawRect(mNativeCanvasWrapper, left, top, right, bottom, paint.getNativelnstance());

}

private static native void nDrawRect(long nativeCanvas, float left, float top, float right,
float bottom, long nativePaint);

99



android_graphics_Canvas.cpp - JNI

int register_android_graphics_Canvas(JNIEnv* env) {
int ret = 0;
ret |= RegisterMethodsOrDie(env, "android/graphics/Canvas", gMethods, NELEM(gMethods));

return ret;

}

100



android_graphics_Canvas.cpp - JNI

int register_android_graphics_Canvas(JNIEnv* env) {
int ret = 0;
ret |= RegisterMethodsOrDie(env, "android/graphics/Canvas", gMethods, NELEM(gMethods));

return ret;

}

static const JNINativeMethod gDrawMethods|] = {
{"nDrawRect","(JFFFFJ)V", (void*) CanvasJNI:.:drawRect},

3

101



android_graphics_Canvas.cpp - JNI

{"nDrawRect","(JFFFFJ)V", (void*) CanvasJNI:.:drawRect},
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android_graphics_Canvas.cpp - JNI

static void drawRect(JNIEnv* env, jobject, jlong canvasHandle, jfloat left, jfloat top,
jfloat right, jfloat bottom, jlong paintHandle) {
const Paint* paint = reinterpret_cast<Paint*>(paintHandle);
get_canvas(canvasHandle)->drawRect(left, top, right, bottom, *paint);

}

static Canvas* get _canvas(jlong canvasHandle) {
return reinterpret_cast<Canvas*>(canvasHandle);

}

103



hwui/Canvas.h - HWUI

HWUI - BHYyTPEHHMI HAaTUBHbIN rpaduUyYecKum
dpenmBopk Android'a

virtual void drawRect(float left, float top, float right, float bottom, const SkPaint& paint) = 0;

104



hwui/SkiaCanvas.h/.cpp - SKIA

SkCanvas* mCanvas;

void SkiaCanvas::.drawRect(float left, float top, float right, float bottom, const SkPaint& paint) {
if (CC_UNLIKELY (paint.nothingToDraw())) return;
mCanvas->drawRect({left, top, right, bottom}, *filterPaint(paint));

}

105






v

0SS, maintained by Google, BSD
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-lutter




SkAutoCanvasRestore - Canvas save stack manager

SkBitmap - two-dimensional raster pixel array
SkBlendMode - pixel color arithmetic

SkCanvas - drawing context

SkColor - color encoding using integer numbers
SkColor4f - color encoding using floating point numbers
SkFont - text style and typeface

Skimage - two dimensional array of pixels to draw
Skimagelnfo - pixel dimensions and characteristics
SkiPoint - two integer coordinates

SklRect - integer rectangle

SkiMatrix - 3x3 transformation matrix

SkPaint - color, stroke, font, effects

SkPath - sequence of connected lines and curves
SkPicture - sequence of drawing commands
SkPixmap - pixel map: image info and pixel address
SkPoint - two floating point coordinates

SkRRect - floating point rounded rectangle

SkRect - floating point rectangle

SkRegion - compressed clipping mask

SkSurface - drawing destination

SkTextBlob - runs of glyphs

SkTextBlobBuilder - constructor for runs of glyphs

109


https://skia.org/user/api/SkAutoCanvasRestore_Reference
https://skia.org/user/api/SkBitmap_Reference
https://skia.org/user/api/SkBlendMode_Reference
https://skia.org/user/api/SkCanvas_Reference
https://skia.org/user/api/SkColor_Reference
https://skia.org/user/api/SkColor4f_Reference
https://skia.org/user/api/SkFont_Reference
https://skia.org/user/api/SkImage_Reference
https://skia.org/user/api/SkImageInfo_Reference
https://skia.org/user/api/SkIPoint_Reference
https://skia.org/user/api/SkIRect_Reference
https://skia.org/user/api/SkMatrix_Reference
https://skia.org/user/api/SkPaint_Reference
https://skia.org/user/api/SkPath_Reference
https://skia.org/user/api/SkPicture_Reference
https://skia.org/user/api/SkPixmap_Reference
https://skia.org/user/api/SkPoint_Reference
https://skia.org/user/api/SkRRect_Reference
https://skia.org/user/api/SkRect_Reference
https://skia.org/user/api/SkRegion_Reference
https://skia.org/user/api/SkSurface_Reference
https://skia.org/user/api/SkTextBlob_Reference
https://skia.org/user/api/SkTextBlobBuilder_Reference

SkAutoCanvasRestore - Canvas save stack manager

SkBitmap - two-dimensional raster pixel array
SkBlendMode - pixel color arithmetic

SkCanvas - drawing context

SkColor - color encoding using integer numbers
SkColor4f - color encoding using floating point numbers
SkFont - text style and typeface

Skimage - two dimensional array of pixels to draw
Skimagelnfo - pixel dimensions and characteristics
SklPoint - two integer coordinates

SkIRect - integer rectangle

SkMatrix - 3x3 transformation matrix

SkPaint - color, stroke, font, effects

SkPath - sequence of connected lines and curves
SkPicture - sequence of drawing commands
SkPixmap - pixel map: image info and pixel address
SkPoint - two floating point coordinates

SkRRect - floating point rounded rectangle

SkRect - floating point rectangle

SkRegion - compressed clipping mask

SkSurface - drawing destination

SkTextBlob - runs of glyphs

SkTextBlobBuilder - constructor for runs of glyphs
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https://skia.org/user/api/SkAutoCanvasRestore_Reference
https://skia.org/user/api/SkBitmap_Reference
https://skia.org/user/api/SkBlendMode_Reference
https://skia.org/user/api/SkCanvas_Reference
https://skia.org/user/api/SkColor_Reference
https://skia.org/user/api/SkColor4f_Reference
https://skia.org/user/api/SkFont_Reference
https://skia.org/user/api/SkImage_Reference
https://skia.org/user/api/SkImageInfo_Reference
https://skia.org/user/api/SkIPoint_Reference
https://skia.org/user/api/SkIRect_Reference
https://skia.org/user/api/SkMatrix_Reference
https://skia.org/user/api/SkPaint_Reference
https://skia.org/user/api/SkPath_Reference
https://skia.org/user/api/SkPicture_Reference
https://skia.org/user/api/SkPixmap_Reference
https://skia.org/user/api/SkPoint_Reference
https://skia.org/user/api/SkRRect_Reference
https://skia.org/user/api/SkRect_Reference
https://skia.org/user/api/SkRegion_Reference
https://skia.org/user/api/SkSurface_Reference
https://skia.org/user/api/SkTextBlob_Reference
https://skia.org/user/api/SkTextBlobBuilder_Reference

How to draw a rect

© CanvasJNI

©android::Canvas

Y

int register_android_graphics_Canvas(INIEnv* env)
static Canvas)NI:drawRect(...)

void drawRect(...)

©and roid::SkiaCanvas

© SkCanvas

void drawRect(...)

void drawRect(const SkRect& rect, const SkPaint& paint)
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FreeType

FreeType is a freely available
software library to render fonts

I FreeType
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FreeType
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FreeType

#include <ft2build.h>
#include FT_FREETYPE_H

FT_Error error;

error = FT_Load_Glyph( face, glyph_index, FT_LOAD_DEFAULT );
if ( error )
return;

error = FT_Render_Glyph( face->glyph, FT_RENDER_MODE_NORMAL );
if ( error )
return;

my_draw_bitmap( &slot->bitmap, slot->bitmap_left, slot->bitmap_top );
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FreeType

#include <ft2build.h>
#include FT_FREETYPE_H

FT_Error error;

error = FT_Load_Glyph( face, glyph_index, FT_LOAD_DEFAULT );
if ( error )
return;

error = FT_Render_Glyph( face->glyph, FT_RENDER_MODE_NORMAL );
if ( error )
return;

my_draw_bitmap( &slot->bitmap, slot->bitmap_left, slot->bitmap_top );
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FreeType

#include <ft2build.h>
#include FT_FREETYPE_H

FT_Error error;

error = FT_Load_Glyph( face, glyph_index, FT_LOAD_DEFAULT );
if ( error )
return;

error = FT_Render_Glyph( face->glyph, FT_RENDER_MODE_NORMAL );
if ( error )
return;

my_draw_bitmap( &slot->bitmap, slot->bitmap_left, slot->bitmap_top );
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FreeType

#include <ft2build.h>
#include FT_FREETYPE_H

FT_Error error;

error = FT_Load_Glyph( face, glyph_index, FT_LOAD_DEFAULT );
if ( error )
return;

error = FT_Render_Glyph( face->glyph, FT_RENDER_MODE_NORMAL );
if ( error )
return;

my_draw_bitmap( &slot->bitmap, slot->bitmap_left, slot->bitmap_top );
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FreeType

#include <ft2build.h>
#include FT_FREETYPE_H

FT_Error error;
error = FT_Load_Glyph( face, glyph_index, FT_LOAD_DEFAULT );
if ( error )
return;
error = FT_Render_Glyph( face->glyph, FT_RENDER_MODE_NORMAL );

if ( error )
return;

my_draw_bitmap( &slot->bitmap, slot->bitmap_left, slot->bitmap_top );
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CTeKk KOMMOHEHTOB

Java

Native

\linilin
VIINIKIN

FreeType

This is a styled text

122



Bce HEMHOIo cnoXHee...
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AnnapaTtHoe yckopeHue
Pactepusauuna rmugos Ha GPU
KelwmnposaHue rnngos
KelumpoBaHue namepeHuin TEKCTa,

Bce HEMHOIo cnoXHee...

124



KaK 3TO MOXeT
npuroanTbca?

KpoMme TOro, 4To 3TO MPOCTO UHTEPECHO




PeHaepuHr TekcTa B npuaoxeHnn MonOduc

e Kpocc-nnatdpopmeHHoe aapo Ha C++
. e “PopgHon” Ul Ha kaxxgon nnatdopme
Cepitermon motmmm iparoRr, e Bu3Hec-normka peHaepuHra

KOTOpasi peryJisipHo npoxoaut B Mockse n

ITerep6ypre u cobupaet Gonee 500 ,D,OKYMeHTa paCHOﬂO)KeHa Ha CTOpOHe

y4JacTHHKOB. Aynuropust KoHpepenmuu: Middle
U Senior-paspaboT4HKH, THMIH/IBL, J V M
PYKOBOJIUTEIH IIPOEKTOB U CUCTeMHbIe

p—— e Pecypcoemkas nlormka pacrnosioxeHa
ITporpamma Mobius — 3T0 HHXKeHepHbIe H a CTO po H e C++

Jnoxiapt st Android u i0S-paspabotankos o:

* Texnonorusix (Java, Kotlin, Swift,
Objective-C, JS Native);
* MnctpymenTax (Mo6uibHbIi DevOps,
koHTefiHepbl, GPU-BLIYMCIIeHHS U TIP.);
o ®peiimBopkax (Data binding, RxJava,
Firebase, Realm u z1p.);
o Apxurekrypax (MVP, MVVM, VIPER u
ap.).
Mbi He GepeM «CIOHCOPCKUe» JIOKJIaibl, a
3HAYUT — HUKAKOIO MapKeTHHIOBOTo OymuTa

U peKJIaMHBIX Bbl(.'l'yl'l}'leHHﬁ.

BricokokauecTBeHHast OHﬂaﬁH-TpaHCHﬂI!Hﬂ c
ROIMOKHOCTRIO RATTARATH ROTNOCKT
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PeHaepuHr TekcTa B npuaoxeHnn MonOduc
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Kpocc-nnatpopmeHHoe aapo Ha C++
“PogHon” Ul Ha kaxxaon nnatdopme
busHec-normnka peHagepuHra
AOKYMEHTa pacrosioXXeHa Ha CTOPOHe

JVM
PecypcoeMkas florMka pacrosioxeHa

Ha CTOpoHe C++
SKIA + NDK + JVM
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Cnacubo

twitter.com/E13Mort




