
tsahi.glik@cloudon.com

LibreOffce Conference 2013, Milan

Taking LibreOffce Mobile
Tsahi Glik



2|

Why Mobile?
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What does it means?

Turn Desktop application Into Mobile app
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Interoperability

 Another important key to successful penetration

More on this in a later session by Adam Fyne
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Agenda

 Mobile devices vs. Desktops

 LibreOffce mobile architecture

 Gestures and rendering optimizations

 What still needs to be done?
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Smaller screen
 Smaller resolution & higher DPI -> Less real estate 

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Smaller screen
 Virtual keyboard makes things worst 

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Touch screen

 Fingers are BIGGER than mouse pointers

 And also they covers the selected area 

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

 Desktops are work horses
 Powerful CPU

 Lots of memory

Device HW 

 Mobile devices are effcient
 Power Saving
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To summarize… 

 Mobile – Desktop differences requires us to think 
of:
– New visual layout

– New views behavior

– Touch friendly UI components

– Better performance

– Mobile application shell

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Demo
LibreOffce on my iPad

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Features included in our iPad prototype:

● View and Edit offce fles
● Navigating with gestures
● Find text in document
● Copy selection to device clipboard
● Open fles from cloud storage 
● Double tap for zoom
● Defne selection – thesaurus
● Magnifcation glass

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Experimental Mobile app

Background on previous work of others:

 Porting LO code to ARM architecture 

 Integrate iOS and android toolchain in the make 
scripts 

 Rendering pages vs create desktop context

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Creating Desktop context

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

Init confguraton

Run LO main

background 
thread

Main App 
thread

Init view containers
Init touch recognizers

Create thread for LO

UNO, Events, Callbacks
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Off-screen rendering

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

Bitmap Device
BaseBMP

Bitmap Device
BaseBMP

Natve CanvasNatve Canvas

LO window
SALFrame
LO window
SALFrame

User event

Invalidate area

LO
thread

Main App 
thread

Click 

Paint
BMP 

Device

Paint
BMP 

Device

Draw Rect

Sync to main loop
Copy 

to 
screen

Copy 
to 

screen
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How to implement native app experience?

 Native UI elements

 Adapted UI fow

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Integrating UIs 

 Using native OS UI elements

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

LibreOfce Edit Window

Natve UI overlay

Popup Dialogs
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Layers interaction

 Light interaction
 Tool bar
 Context menu
 Dialogs

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

Run command

Selecton changed

LO
layer

Natve 
Layer

Click 
Tool/Dialog

Change
Highlightng
/ state
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Layers interaction

 Heavy interaction
 Scroll bar
 Text select

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

User event

Selecton changed

LO
layer

Natve 
Layer

Drag start

move

move

move

move

Drag end
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How to implement gestures?

 Events

 How to make it smooth? – The importance of fast 
rendering
 High FPS
 Low Lag

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Some implementations samples

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Pan gesture

 Pan is different than scroll

 Just follow my fnger

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Pan gesture

Natve gesture 
recognizers

Natve gesture 
recognizers

Gesture 
events

Gesture 
events

System App 
Layer

System App 
Layer

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

Touch eventsTouch events

Focused 
Window
Focused 
Window

SAL event 
external scroll

ScrollbarsScrollbarsViewView ScrollSet visible 
areaPaint
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Pan gesture

 Scrollbars are using lines granularity

 We need to make it works in pixels

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

System App 
Layer

System App 
Layer

Focused 
Window
Focused 
WindowSAL event external scroll

App layer is 
now creatng 
delta value in 
pixels 

Scroll event 
now contains 
delta pixels for 
both X & Y

Window is 
now 
convertng 
pixels to new 
scroll positon



25|

Pan gesture

 Problems:

 Horizontal & Vertical are sequential

 Scrollbars position units can be larger than pixels

 We need to cut scrollbar out of the loop 

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

Natve 
gesture 

recognizers

Natve 
gesture 

recognizers
Gesture 
events

Gesture 
events

System App 
Layer

System App 
Layer

Touch 
events
Touch 
events

Focused 
Window
Focused 
Window

SAL event 
external scroll

ScrollbarsScrollbarsViewView ScrollSet visible 
area

Paint
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Flick gesture

 When pan is ending with non zero velocity

 Keep the events coming based on speed and inertia

 

 Stop when Extrapolated speed is small enough

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

Extrapolated speed = Pan end speed – Deceleraton * t
Positon inerta = Extrapolated speed * t
Extrapolated speed = Pan end speed – Deceleraton * t
Positon inerta = Extrapolated speed * t
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Pinch gesture

 Continuous zoom in pixel level

 Includes also pan to follow fngers

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Pinch gesture

Natve gesture 
recognizers

Natve gesture 
recognizers

Gesture 
events

Gesture 
events

System App 
Layer

System App 
Layer

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

Touch eventsTouch events

Focused 
Window
Focused 
Window

SAL event 
external zoom

ViewViewViewView Zoom 
command

Apply view 
optonsPaint
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Convert 
center from 

pixels to 
logic

Convert 
center from 

pixels to 
logic

Do zoomDo zoom

Convert 
Back center 
in logic to 
new pixel 
locaton

Convert 
Back center 
in logic to 
new pixel 
locaton

Call scroll on 
the delta

Call scroll on 
the delta

Pinch gesture

 Anchoring zoom around fnger center

 Call scroll after zoom to adjust view position

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Optimizing rendering

 Copy area –> the scroll bottleneck

 Basebmp graphic commands implementation using 
ineffcient pixel accessor -> especially in pixel copy 

 Also could not handle copying overlapping areas in 
the same buffer.

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Optimizing rendering

 Direct copy area – new implementation for copy 
memory blocks.

 Called when no need to do pixel convert or scale

 Also handles overlapping source and destination

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

X100 Speedup
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Optimizing rendering

 Screen invalidate 
should be once per 
paint

 Damaged tracker is 
fring every graphic 
command

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

Zoom

LO 
message 
loop 
thread

OS GUI 
main 
thread

Pinch

Draw

PaintPaint

Draw

Copy 
bufer to 
screen

Copy 
bufer to 
screen

Invalidate

Copy 
bufer to 
screen

Copy 
bufer to 
screen
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Optimizing rendering

 Switched to use screen 
fush command instead 
of pixel damaged 
tracker

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

Zoom

LO 
message 
loop 
thread

OS GUI 
main 
thread

Pinch

Draw

PaintPaint

Invalidate

Copy 
bufer to 
screen

Copy 
bufer to 
screen
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Optimizing rendering

 Avoid pixel color space converting

 Color space of all off-screen buffers should match the 
screen

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

X2 Speedup

RGBARGBA BGRABGRA
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Optimizing rendering

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?

56 FPS 15 FPS

48 FPS 0.5 FPS

After

Before

Scroll Zoom

16 FPS
0.5 FPS

Text Only

Text Only

Complex 
graphic
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What still needs to be done?

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Smoother gestures

 Improve performance of basebmp graphic engine 
implementation -> use native graphic or OpenGL.

 Remove functionality in paint that is irrelevant to 
offscreen rendering

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Smoother gestures

 Low quality rendering 
while gesture in progress 
 Reduced resolution
 Disable complex graphic

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Smoother gestures

 Background rendering
 Render quick place holder 
-> Full render in 
background

 Cache rendered off-
screen bitmaps and use 
them as tiles for scroll and 
zoom

 Render text only as quick 
place holder -> full 
graphic in background

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Code optimizations

 Lots of unused code is in the app

 This affects startup time, memory usage and 
installation package size 

Mobile vs. DesktopMobile vs. Desktop Mobile architectureMobile architecture What we did?What we did? What else to do?What else to do?
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Be part of LibreOffce mobile effort!

mobile@cloudon.com
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