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ancient paths, ask where the good way is, and walk -
in it, and you will find rest for your souls...” - openSUSE
Jeremiah 6:16

“Stand at the crossroads and look; ask for the




The message in a nutshell ...

~The challenge

v Things you already know

*Some ways to get there ...

* Two Prototypes

* Web Office
* Android Office

“LibreOffice 3.5

v how we're executing ...
*Conclusions
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ets think about the Future !




A glimpse into the future:

“In the future, Cloud computing will be
the only choice”

“Successful businesses may soon have
no chief executive, no headquarters,
and no IT infrastructure”

The Telegraph inverviewing Nick Martindale
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http://www.telegraph.co.uk/sponsored/technology/microsoft-cloud-computing/8667512/In-the-future-Cloud-Computing-will-be-the-only-choice.html

Another glimpse into the future:

“App Stores: the future of
desktop apps ?”

“Over 300,000 iPhone and iPad apps
and 10 billion downloads later, Apple

has taken the concept to the desktop”
APC Mag
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http://apcmag.com/app-stores-the-future-of-desktop-apps.htm

Mix and match client apps ...

v Web / Saa$S / cloud-on-line everythings
v solve the deployment problems nicely
v often add cool collaborative features wiki-style
v Major regressions; WYSIWYG, off-line access eg.

v App Stores
v wildly popular: Apple, Intel, Amazon, Microsoft etc. ...
v Apple: 5 million downloads per day (~2bn per year?)
% We should do that on Linux ! - oh ...

v So just 'mash’ the two together !
v Web App — App-Stores ...
* I'm just 'installing' my Web-App etc. etc.
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Searching for the magic bullet !

(how we keep finding fakes)




Have we found the magic bullet ?

“you can easily realize a ten-fold productivity
Improvement just by using language:
[insert: Lisp, Smalltalk, Java, C#, ...]”

“It will all be so simple that feral children
and trained monkeys will write software for free !I”

| also have some prime waterfront real-estate
at an unbelievable price for you !

I LibreOffice



We have something similar ...

CODE RE-USE ...

(you know, the thing no-one wants to do)

v The best line of code, is the one we didn't have to write.
v Free Software makes this easy
v cf. Proprietary 'Components', version mgmt. etc. etc.
v we actually get quite a lot of this right

But re-writing is such fun !
Collaboration & re-use is boring !
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A quick history of (failed) Office re-writes ...

“ MicroPro's WordStar vs. WordStar 2000
% MicroPro — once biggest S/W company in the US !
“ WordStar - #1 Office suite in 1980's
% killed the company by re-writing / duplicating their product
v Corel Office (in Java)
* beautiful Java technology demonstration in 1997
v never shipped final version, squandered cash &
position
* Microsoft: Pyramid ... - wikipedia

Word 6.0 was the second attempt to develop a common code base version of
Word. The first, code-named Pyramid, had been an attempt to completely
rewrite the existing product. It was abandoned when it was determined that it
would take the development team too long to rewrite and then catch up with all
the new capabillities that could have been added in the same time without a rewrite.
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Not a terribly new idea:

“Every kingdom divided against itself

will be ruined, and every city or
household divided against itself will
not stand” -Matthew 12 ~30AD




A different approach ...

v Re-write In Javascript message
v Corel heard ~this before
* ~10 million lines of type-unsafe JavaScript not a win.
v perhaps you disagree, if so please go for it ... elsewhere.
v Telephone companies don't believe in themselves:
“ Where is your address book ?
v How about your photos ?

* WHAT ? You have a big whack of flash & a monster
CPU in your (increasingly fat) phone ? Why ?

“ Your phone GPU has that many transistors !
“ Why is it not all 'in the cloud' ? - with your

LibreOffice 12



A design that re-uses code ...

v Cut one feature to share the rest: the off-line web app

Help Templates Translations Impress

User |

Mgmt. lepart Database Calc

Sandbox Exotic filters Writer “
Traditional Ul: Android /

Web Ul Linux/Mac/Win Handset Ul

¥ 95% of code shared, most featureful is the web app !
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What a crazy plan !?

* |t I1s possible eg. Linux Kernel ...
v Substantially the same code on your:
* Phone
v Super-Computers
% Cluster of doom ...
v The joys of sharing a common code-base ...
v Rendering bug fix — fixes everyone
v Interoperability / import fix — every platform benefits
v Performance wins for small devices:
* Notice that 15%+ of CPU on startup is config parsing
“ And 20% of that config is 'Label descriptions' fix it!
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The joys of sharing a code-base

~ Build / Debug 95%+ on the fastest hardware...
 Interoperability / import fix — every platform benefits
* Ul improvements:
* Touch usable / pretty style selection eq.
* Mouse-wheel to zoom vs. pinch
% Device blurring:
 Intel / Ultrabooks — now with touch screens ...
v Sexy ultra-thin-ness etc.
v Android tablets with detachable keyboards.
v looking very much like netbooks ...
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More joys: Performance ...

v Android — can only cope with 96 shared libraries ...
v This 'impress' - ~100 libO specific shared libraries.
v Android has ~45 system libs we need to link.
v Matus Kukan's — GSOC project ...
v Faster linking for all, better, smaller code via LTO ...

v Performance wins for small CPU / devices:
* Notice that 15%+ of CPU on startup is config parsing
v And 20% of that config is 'Label descriptions' fix it!

v Full Page rendering for accelerated panning / Web Office

LibreOffice 16



LibreOffice on-line ...

(getting pixels to users)




Cloud Office / HTMLS5 prototype ...

v Rendering using the HTML5 Canvas ...
v Communication using Web-Sockets (now with v7)
v very simple plain-text event / control protocol
v compressed png for screen updates ...
v Bandwidth usage low for simple tasks:
v We can see what is re-rendered as we type:
But really as we type a character: only this is sent:
v And that tiny rectangle is png compressed ...
v CopyArea on the client for scrolling.

Hello World this 1s me typ

LibreOffice
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Cloud Office ... technologies ...

e . -
- \-x.
.
.~ =i
o .

v Uses gtk+ 3's / broadway backend to render (via some
Javascript shims) in the browser:

* All intelligence and rendering on the 'server' app.
v broadway.js - <3k LOC ...
v Still a prototype
~ rendering performance improving, but lumpy in places.
“ This approach allows a full-feature experience

v le. complex text-layout, large, complex spreadsheets,
WYSIWYG (eg. edit your footnotes on the page), VBA
macros, Pivot Tables etc.

v Also a number of challenges:
v Good APls for printing etc.
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| "broadway 2.0 - Mozilla Firefox
File Edit View History Bookmarks Tools Help

| "I broadway 2.0 | # | v
&- \[1 http:#llocalhost:8080/ v|e] [~ Google Q) @i
-Ei['z Edit View |Insert Format Table Tools Window Help ®
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Example:

Custom contoured
picture, with text fill

Gno

A small table This is a pict
with an : :
nice text flow going
embedded dit 3 t-
imager you can edit a custom
contour as well as
having a crude
ellipse, which makes
for a very nice look.
Below it is an aipha
blended free-hand,
shadow and gragier

And chart of the week:

M Pride

Persistant Sins Lust

: |dleness
- “

ZIEICAE

£ | »

LibreOffice L, MO THRD @ @ @ B P R L BB




@ broadwa
File Edit View History Bookmarks Tools Help
|[broadway 2.0 | # |

o || hitp:/flocalhost: 8080/ v]e

Example: E

sert Format Tools Data Window Help
VBAmMacrodriven g gap®s xas-o D@ 084ty @2EE |0
spreadsheet button B[ 5 B U FE A5 A | b % Selesss O-2-A- F
workflow that proves Blfk & = [Updotes: varch 5. 2000
Novell costs you : F G

less :-)

s
s
R
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12
13
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17
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19 the sudy wasto assess organizations who have dermonsrated thought leadership, a pastive impact onthe business and potertal quartifia ble financial savings as the resutt
secure idermity rmanagemant deplo yrment.  This case study applisd the Total value of Opportunity (TV 08 ROImethodelogy designed by Gartmer to develop the resutts. The
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Updated: Marc
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It can't possibly perform!

xterm [on linux-iJod)

top — 12311:2% wp 5135, 2 users, load averaged 0,05, 0,30, 0,34
Taskst 693 total. 1 runhing, 687 slecping. 0 stopped . 5 zombie

30, 58us, 4. 4E=y,  0,08ni, &3,8¥id,  O,0wa, 0,3Fhi. 1,08=si, 0,08st
1.38us, 0385y, O.08n1, 28.4%id, o,0Bua, 0.0Bhi. 0,08si, 0,08s
B.%us, 1.3%sy, O.08nd, 22,8%id, o,0kua, 0.0Bhi. 0,08si,  0,08st
2e2Bus,  lo0Esy,  0.0ERd, 96, VELd,  0,08uwa,  0.08hi.  0,08si, 0,08st
13, 38us, 2,3¥sy, O0,08ni, 84.1%id, O,0Hwa, O0,08hi,. 0,3¥=si, 0,08st
0.FEUS, 0. 3Esy,  O.08nd, 99,08id,  O,0Bua, 0.0Bhi. 0,08si,  0,08st
4, 08us,  1o0Esy,  0.0ERD, 9B, 08id,  0,08ua, 0.08hi. 0,08si, 0O,08st
0, 38us,  0,0Hsy, 0,08ni, 99,7Hid,  O0,08wa, 0,08hi,. 0,081, 0,08st
B.6kus, dl.0dsy, O.08nd, 92,68id. o,0Bua, 0.0Bhi. 0,08si, O,08s
De2EUs, 20085y, 0.0ERd, 97, VEId,  0,08ua,  0.08hi.  0,08si, 0,08st
5, 38us, 2,6Hsy, 0,08ni, 92,4%id, O,08%wa, 0,08hi. 0,08si, 0,08st
1otdus, 0385y, O.08nd, 28,7%id, o,0dua, 0.0Bhi. 0,08si, O,08s
1,38us, 0,38y, 0.08ni, 98,3Fid, 0,08ua, 0,08hi. 0,08si, 0,08st
0, 3Hus,  0,3Hsy, 0,08ni, 99,3¥id,  O0,08%wa, 0,08hi. 0,081, 0,08st

. . ° .
* LibreOffice in-use In
.
multi-user remote/X
. 1:

0 3RS, 0,085y, 0.0%ni. 99,7%id, O,0%wa, Q.0%hi. 0,08si, 0,08st
0. 3%us, 1,685y, 0.0%ni, 98,0¥id, 0,0Buwa, O.0%hi. 0,0%si, 0,0Hst
48394H total . Z4196H used, 141984 Free, 263M buffers

v Load avg 0.05/0.3/0.34 i e
for 73 live users in '
writer, and 10 In calc.

v 4 CPU Quad-Core
estimated 200-300
concurrent users.

v |f rented servers in the

FE R R R R R R R R b b

soffice,bin
soffice.bin
soffice,bin
soffice,bin
soffice.bin
soffice.bin
soffice,bin
soffice,bin
soffice.bin
top

kipmid
soffice.bin
cupsd
soffice,bin
nacd
soffice,bin
soffice,bin
soffice.bin
soffice,bin
soffice,bhin
soffice,bin
soffice.bin
soffice,bin
soffice,bin
soffice.bin
soffice,bin
soffice,bin
soffice.bin
init

R e e e e e e e s s =l s e s e = —

00O 0 00 OO0 00 O 00 00 O 00 N Q000 N 00 00 0 O 00 0 O 00 0 O 00 O 00 00 O 00 00 O 00 A0 00 00 00 O 00 00 00 00 00 0000 00 0000
SCooooooooooooooo oo oo o oo oo oo OPPRPRPEPRERP MMM GG e G S
Cooooo oo oooo oo o oo oPoPUPS oo oo oo OO UP oo OO P SD RS DR Sy
Falralralr il il il R T T T i
CoooooooooooooO o oUEOGIE P P P 00D D G D Dl P O DO D G D 00D e D O R )

2 root i5 -B L] o] o] 0:00,00 kthreadd
2 root RT -5 Q 2] 2] 000,01 migrationsQ
4 root 15 -5 L] 4] 4] 0307,35 ksoftirgd 0
5 root ET -5 0 o o 0300,00 watchdogdd
cioud are truly cneaper T B rEEN
¥ root 15 -5 L] ] ] 0107,.57 ksoftirgd/l
8 root ET -5 i} 4} 4} 0300, 00 watchdogdl
° 9 root ET -5 0 o o 000,08 migrations2
19 root 15 -5 L] ] ] 0102,41 ksoftirgd/2
11 root ET -5 i} 4} 4} 0300, 00 watchdogA/2
° 12 root ET -5 0 o o 000,10 migration2
13 root 15 -5 L] ] ] 0301,81 ksoftirgd/3
14 root ET -5 i} 4} 4} 0300, 00 watchdog /3
15 root ET -5 0 o o 000,10 migrationd
16 root 15 -5 L] ] ] 0103,08 ksoftirgd 4
17 root ET -5 i} 4} 4} G300, 00 watchdog /4

LibreOffice 22



Show me the code !

* Shipping out of the box in LibreOffice 3.5
“ Work continues on master; -plenty- to fix.
“ To use a modern browser ie. v7 websockets
v you need master gtk3+
“ or an update to openSUSE 12.1

v Otherwise — that's it:
wWgit clone git://anongit.freedesktop.org/libreofficel/core

v Hacking help very much appreciated
v Plenty of VCL/gtk3/rendering bugs
¥ no browser required.
v Funky — tunnelling Browser Javascript «<» server UNO
v Improved performance & page render / pushing

LibreOffice 23



Android ...

(something In your pocket)




A pre-proto-type ...

“I'm a fraud ! The real work & glory
should be addressed to:
Tor Lillgvist's hours of toill

v Cross compiling work originally for
using MINGW — windows

v Also useful for cross-compiling to
Android, 10S etc. from Linux/Mac

v A staggering learning curve to climb
v But we're getting there slowly ... The o Hi oot
v Latest code in f eat ur e/ andr oi d branch ...

v Dozens of calc unit tests running flawlessly, and ...
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5554:Tablet2

[4IM Edit View Tools Window Help

Y 1 .
_ ) LibreOffice 3
% Text Document @ Drawing

N N
@ Spreadsheet @ Database

A X
Presentation | Formula
=
X
g Open... b 3 Templates...

Y,

BX

1 So far — font
rendering is a
challenge

1 Red to Orange
debug funkiness
comes by default !

Y Fonts — confused ...

Y But — more
encouragingly

Tor has scads of
unit tests running ...

LibreOffice
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5554:Tablet2

File Edit View Insert Format Table Tools Window Help

iE-8 A M S @ "M el e @ E-P e 9 &
: B |Defau|t = |DroidSerif = |12 T A 4 A LR EREREE

¢J¢¢2¢¢3¢¢4¢ .5 R R =

B

Pagel/1 | Default | English (USA) |INSRT |sTD | | | OO6 T |[@——e——@® |100%

SJEY

Y Thisis a
pre-prototype hack,
with no ship date
and is clearly highly
sub-optimal

¥ Obviously the
menu/toolbar/UlI

framework will need
replacing for a new
simple native
experience.

Y Hackers most
welcome ...
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A pre-proto-type ...

v Clearly this I1s not near the end point !
v A native Ul / wrapper Is required
v Potential plan:
v Target a high-fidelity viewer first
v Adding limited in-document editing
v Improved shared Ul controls for styles ?
v your vision / hackery here ... ?

v There are more mobile / tablet platforms than
Android: 10S, Tizen, WP77? etc. ...

I LibreOffice
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LibreOffice 3.5.0 — out next week !
(powered by your volunteer effort)

(a very incomplete sample)




Including new contributors ... %

v Steadily diversifying and growing the team ...
New guys since we launched

991403191

120
100
80
60
40
20

Tata Consultancy Senices
SUSE

HSIL

B RedHat

M Oracle
Nou & Off

B New Contributors
Munich

M Lanedo
Known contributors

W Funky

B CodeThink
Canonical

M Bobiciel

HALTA

— P

Aug 10 Nov 10 Feb 11 May 11 Aug 11 Nov 11
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Translating German Comments=—%

=
v Making things significantly easier for non-Germans ... &
v We removed or translated ~20k lines of these so far %
v We still have 32k to go: done mostly by new guys ... @’
v If you speak German — please help
Detected lines of German comment With thanks to (recent
translators):
60,000 Philipp Weissenbacher
50.000 Luc Castermans
Mike Whiteley
40,000 Christina Rossmanith
30.000 Winfried Donkers
’ Michael Stahl
20,000 Tim Hardeck
Noel Grandin
10,000

Matteo Casalin
Cor Nouws
and many more !

0
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Removing totally unused code =—%

v Shrinking the LibreOffice's bloat footprint
v making real progress ... 5000+ methods to ~1650

991403191

Remaining unused method count

6000

5000 -

4000

3000

2000

1000

0
2011-07-19 2011-08-03 2011-08-15 2011-08-24 2011-09-01 2011-09-21 2011-10-13 2011-11-07 2011-12-02 2012-01-10 2012-01-27
— 2011-07-11 2011-07-26 2011-08-10 2011-08-20 2011-08-29 2011-09-07 2011-09-30 2011-10-30 2011-11-18 2011-12-16 2012-01-19
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Volunteer features in 3.5 ...

v Laszlé Németh
v bundled 'lightproof' (python) grammar checker
“ Avoids ~10 second Java bootstrap at bad times.
v Sexy Linlibertine font features / typography wins

© oOptions - Di.*ionaries - English sentence checking

El
Grammar checking
[] Possible mistakes [ | Capitalization [] Word duplication  [_] Parentheses
Punctuaticn
Word spacing [] Em dash [] Quetaticn marks Multiplicatien sign
[] sentence spacing [ | En dash [] &postrophe [] Ellipsis
[] More spaces [] Minus sign
Others

Comvert to metric (°C, km/h, m, kg, ) [ ] Thousand separation of large numbers
|:| Conwvert to non-metric (°F, mph, ft, Ib, gal)

oK I Cancel Help Back
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Desktop publishing in LibreOffice

& 1s lett. 'Isten megalkotta a szilard boltozatot, és elvaladz-

[TEREMTES KONYVE

" EZDETKORZ eget és a fol-
4| det. “A fold puszta volt es ures, sotétség bo-
N| ritotta a mélységeket, és Isten lelke leHe-
gett a vizek folott. *Isten szolt: ,Legyen yi-
lagossag”, és vilagos lett. “Isten latta, hogy
a vilagossag jo. Isten elvalasztotta a vilagossagot a sot¢t-
340 B Optical weighting (Caption) ZAGRELE (R Sﬁtétjé*
get pedig ejsza . Azutan este lett és reggel: az el§6
nap. ‘Isten ujra szo Language specific kerning &3 &
lard boltozat, és alkosson valaszfalat a vizek kozott” Ugy

totta vele a boltozat folotti és a boltozat alatti vizeket. ®ls-
ten a boltozatot égnek nevezte. Erre este lett és reggel:
masodik nap. °Isten ismeét szolt: ,Gytlljenek Ossze az ¢

alatti viseloeazbeline éo cnelledi¢k ki a szaraz” Ugy
MRY| Proportional numbers

tortén nevezte. az osszefol¥

Optical weighting (Display)

Hanging punctuation

EI Teljes képernyd

gyumolcsot érlel, hogy tapl
vadjainak, az ég madarainak
mozog és lélegzik, minden zé
Ugy is tortént. *Isten latta, h
alkotott. Este 1¢ a

2 gy késziilt el a fold és :
egyutt. “Isten a hetedik napor
tott. A hetedik napon meg]
vegzett. *Isten megaldotta és
pot, mert azon megpihent e;
‘Ez a torténete az ég és a fol¢
folyt. *Azon a napon, amikc
meég nem \
t semmifel

LibreOffice
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Pretty volunteer features #2 ...

Olivier Hallot
Game theory bits

Q -

a=b a=b a=b

O] Elementos<2> [ %
%Iaﬁb aeh Fy 2a
i & &

a=b a=b axb alb afb
a<b a>b a=b allb alb
asb azb a~b asb

azb azb a«b asb

a<b a<b a>b arb

(o] test-precedes.odF - LibreOffice Math
Arquivo Editar Exibir Formatar Ferramentas Janela Ajuda

H-EBH=2 @&

XYy
Xzy
X<y
x>y
X3Y
X ¥
XLy
XFy

a<b azb asb azb

x preccurlyeqg y newline x succcurlyeg y newline
X prec y newline x succ y newline x precsim y newline
x succsim y newline x nprec y newline x nsucc y newline |

Khaled Hosny
Much improved RTL
widget theming support

004"

g1y

3.4

.J.;.,_HIIJ!J

3.5

LibreOffice
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Pretty volunteer features #3 ...

™ conditional Formatting

Unlimited rules for & condiions. e
conditional formatting: =~ e = e o D) | (e

Cell style |Default - Example New Style...

Help
Robert Dargaud e o
& Condition 10
Cellvalueis : | equalto & |0 (&l Add
Cell Style |Default = Example  New Style...
Condition 11
Cell value is equal to
Cell Style |Default New Style..
M (13 "
Non sucking “Save As
Josh Heidenreich, Andras Timar, William Gathoye
3 - . 3 - .
U LibreOffice 3 . 4 U LibreOffice 3 . 5
LibreOFfice 3.4 nee
ST Confirm File Format nHe
This document may contain formatting or content that cannot be saved
@ in the Microsoft Word 2007/2010 XML file format. Do you want to save This document may contain formatting or content that cannot be saved in the
the document in this format anyway? V currently selected file format "Microsoft Word 2007/2010 XML".
Use the latest ODF file format and be sure all formatting and content is Use the default ODF file format to be sure that the document is saved correctly.

saved correctly.

| iise Microsoft Word 2007/2010 XML Format. | Use ODF Format

| Keep Current Formati I Save in ODF Format

[w sk when not saving in ODF format

[w Ask when not saving in ODF format
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Pretty ~volunteer features #...

v DNetwork.vsd - Microsoft Visio A=0OX

File Edit Wiew [Insert Format  Tools  Shape  Window  Help Type a question for help - _ & X
i o 1 2 = 4 H E g & £l 10 11w

Shapes x [

Search for Shapes:
Type your seeE

[ Annatations
[H Borders and Titles

[H callouts
[ Computers and Moni. ..
[ Detailed Metwork Di...
[E Metwark and Periph...
[H Metwark Locations
[E Metwark Symbols

[ servers
Document Stencil
[ rack-mounted Equip...

W ¢ b o\ Page-1 | Pagez / 1 J |

Page 12
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Pretty ~volunteer features #...

Ja=Dx

Eile Edit View Insert Format Tools Modi

I LibreOffice
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Visio — thanks to ...

Left to right:
Valek Filippov
Fridrich Strba
Tibbylickle

Here pictured
hacking on it In

Paris at a party.

. =

I LibreOffice
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Other notable heroics in 3.5 ...

% Lionel Elie Mamane
% Volunteer 'Base' maintainer
v Fixed dozens of critical bugs with help from
v Julien Nabet, Korrawit Pruegsanusak, Thomas Arnhold :
% Markus Mohrhard
v Not satisfied with improving calc performance

v Worked indomitably at expanding our unit
test framework

% Thanks to Markus, we have thousands of
tests, exercising calc, impress, writer

v We import, calculate and check spreadsheet formulajg
during the build (and re-test all our CVEs docs),
and much more.

% Ran every calc bug document through valgrind prior to 3.5.0

.-J/
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New Custom Shapes import ...

Before

%y
< B
AT+ |7 N\ (in3.4)
0 N

h

LibreOffice
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New Custom Shapes import ...

| V%

L0V eI

After

(in 3.5)
How it
should
look !
Thanks to
Radek
Doulik !

LibreOffice
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Applying that to SmartArt ...

Thanks to Muthusuba Subramanian

Add
Something : features
to start with s EROMR GIX BURS and fix

All this to
get

LibreOffice
3.51

more bugs

LibreOffice



QA / Bug fixing — release time :-%

v Rainer Bielefeld & team doing great work ...
v Open bug count starting to plateaux / grow more slowly

HO931q!

Eh]

Bugs changing to "Resolved FIXED" per day

monthly average

Fixes /day

Mo of Bug-Fixes

0.4, STV E TN
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LibreOffice Conclusions O

v Code Sharing is nearly the silver bullet
v Re-writing a huge Office suite is a pointless waste
v LibreOffice is improving rapidly
v |t's a fun place to hack and make a real difference ...
v strike a dis-proportionate blow for freedom here
v On-line & Android ports are coming along nicely.
v Thanks for all of your help and support!
v we rely on you, to prove the power of Freedom with us.
v to get people excited about Free Software they use ...
v Please do get involved and help us ...

Oh, that my words were recorded, that they were written on a scroll, that they were
inscribed with an iron tool on lead, or engraved in rock for ever! | know that my Redeemer
lives, and that in the end he will stand upon the earth. And though this body has been
destroyed yet in my flesh | will see God, | myself will see him, with my own eyes - | and not
another. How my heart yearns within me. - Job 19: 23-27

. . All text and image content in this document, unless otherwise specified, is licensed under the @@
LibreOffice Creative Commons Attribution-Share Alike 3.0 License. This does not include the LibreOffice name,
logo, or icon.
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