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In the beginning

Hardcore - June 1984



In the beginning

AppleWorks emulated the backing store

The backing store won



Demo 
traditional bidi 



Lifting the lid on Bidi

Visual and Normal Selections 

Visual and Logical Caret 

Natural Alignment 

Higher level protocols 

RTL in tables 

User Interface



Bidi Refresher

•  Arabic is a Bi-Directional language

• Text is right-to-left D←C←B←A   ا ب ج د

• Numbers are left-to-right 1→2→3→4  ١٢٣٤

• Symbols can be either ١٢.٣٤   ١٢..٣٤

• Unicode Bi-Di Algorithm deals with these cases for you



Normal Selection

Complex outline 

Simple range



Visual Selection

Select direction matches paragraph 
writing direction 

Simple rectangle 

Array of “visual” runs 

Head and Tail



The Caret



The Caret

Single caret different locations 

Caret has a character and an edge 

Caret can represent multiple locations 
in the backing store



The Caret

Single caret different locations 

Caret has a character and an edge 

Caret can represent multiple locations 
in the backing store



Visual vs Logical Caret

They look the same behave differently 

Caret changes according to user action 
- Touch --> Visual 
- Type --> Logical



Visual vs Logical Caret

Visual insertion point 
• Caret is insertion char + leading edge 
• Insertion - to the left or the right of the 

caret depending on direction of 
character being inserted 

Logical insertion point 
• Caret location on the leading edge of 

the insertion point 
• Insertion is logically at the insertion 

point

The Quick ثث يتس &'(  brown fox



Natural alignment and direction

Paragraph style default to:  

	 TextAlignment:natural 

	 WritingDirection:natural 

Storage has: 

	 Paragraph:WritingDirection



What is the Bidi for ;-) ?

Dates must have control characters to format correctly. 

Twitter:   @name   #subject 
telephone: +1 (408) 234 5678 - but try rtl
URLs -  https://ar.wikipedia.org/wiki/الصفحة_الرئيسية  
Emoji ....

https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D8%B5%D9%81%D8%AD%D8%A9_%D8%A7%D9%84%D8%B1%D8%A6%D9%8A%D8%B3%D9%8A%D8%A9


Higher level protocols

three, four vs four, three 

Puctuation takes a writing direction 
above the Unicode base direction



RTL Tables

Tables take a direction 

But also LTR can be inside RTL 

Natural Direction is important



Design



Example

Inspectors from iWork 

Note alignment and 
color picker are not 
reversed.



When to Mirror

Arrows for 'next' and 'previous' 

Undo / Redo 

Anything related to text 

When an object is in layout directionHyperlink Hyperlink



When to Not Mirror

Rotation of time 

Physical objects 

Movie controls 

Image controls 

Shadows



Text Direction



A fully RTL UI



Start from the user and 
work backwords


