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Overview

~ Short bio

~ LibreOfficeKit

~ Document Liberation
“ Features

“ Libreoffice & Gnome

~ How to get involved
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Bio

¥ math student at Karlsruhe Institute for Technology
~ LibreOffice developer
~ member of the ESC
~ working on calc, chart2, testing framework
~ maintainer for cppunit
~ co-maintainer for orcus, ixion, mdds
“ work part time for Collabora on LibreOffice
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LibreOfficeKit
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“ I'm not doing the work

~ currently moved forward by Andrze] Hunt as GSoC

gt R P
e ARG | I
\ (18 |

Y, . - 5
D LibreOffice GUADEC 2014 - Reusing LibreOffice in your application



Design

“ known also as liblibreoffice
~ has been renamed recently

“ tiny static library
“ exposes Libreoffice functionality at run-time

“ simple interface

“ C, C++ and Java bindings
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What is already implemented?

W stable
< import
“ export

“ unstable
~ tiled rendering
~ improved API handling
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Example

void renderDocument( LOKDocView* pDocWiew )

{

../lokdocview quad/lokdocview_guad.h"

/ #include

9 static int help()
#== & TMidREE: f====================================c==================================================

Tong nWidth, nHeight;
int nRenderWidth, nRenderHeight;
unsigned char* pBuffer;
int nRowStride; static GtkWidget* pDocView;
atic GtkWidget* pDocViewQuad;
atic GtkWidget* pVBox;

static LibreOfficeKit* pOffice;
it { pDocView-=pPixBuf ) ) statlic char* pFileMame;

!
1

g_assert( pDocView-=pDocument ) ;

g_object_unref( G_OBJECT( pDocView-=pPixBuf ) ); const float fZooms[] = { ©.25, 0.5, 0.75, 1.0, 1.5, 2.0, 3.0, 5.0 };
33 void changeZoom( GtkWidget* pButton, gpointer /* pltem */ |}

pbocView-=pDocument ->pClass->getDocumentSize( plocView-=pDocument, &nWidth, &nHeight ); L e S T
// Draw the whole document at once (for now) 2 void changeQuadView( GtkWidget* /*pButton*/, gpointer /* pltem */ )

F== @ LifEES J===================cc==cc===c=c====-c===s===================s==============c==========
// M@B@: we really should scale by screen DPI here -- 10 seems to be a vaguely
// correct factor for my screen at least.

nRenderWidth = nWidth * pDocView-=fZoom / 10;

nRenderHeight = nHeight * pDocView->fZoom / 10;

20 // GtkComboBox reguires gtk 2.24 or later
#if ( GTK_MAJOR_VERSION == 2 && GTK_MINOR_VERSIOM == 24 ) || GTK_MAJOR_VERSION = 2
22 vold populatePartSelector( GtkComboBoxText* pSelector, LOKDocView* pView )
L e R
pbocView-=pPixBuf = gdk pixbuf new( GDK_COLORSPACE RGE,
TRUE, 8,
nRenderWidth, nRenderHeight);

vold changePart( GtkWidget* pSelector, gpointer /* pltem */ )
o= L LARES] (escscscsssssosccoscss0000c0c055500000C0C0SSS000c0c0CESSc000c0C0CEES00000SC05S0S000S595
45 #endif

pBuffer = gdk_pixbuf get pixels( pDocView-=pPixBuf );
pDocView-=plocument ->pClass-=paintTile( pDocView-=plDocument,
pBuffer,

7 int main( int argc, char* argv[] )

if( arge <2 ||

nRenderWidth, nRenderHeight, (argc =1 & ( !strcmp( argv[l], "--help" ) || !'strcmp( argv[ll, "-h" ) ) ) )
&nRowSt ride, return help();
0, 0, // origin
nWidth, nHeight ) ; if (argvlllfE] !='/" )
£ -: double check that the rowstride really matches what we expected, e L U R

// although presumably we'd already be crashing by now if things were
/7 wrong.
(void) nRowStride;

pOffice = lok_init( argv[l] );

L B 4 T T
gtk_image_set_from_pixbuf( GTK_IMAGE( pDocView-=pCanvas ], pDocView-=pPixBuf );
// Docview

pDocView = lok_docview new( pOffice );

pDocViewQuad = 0;

gtk _container add( GTK _CONTAINER(pVBox), pDocView );

_DLLPUBLIC_EXPORT gboolean lok_docview_open_document( LOKDocView* pDocVWiew, char* pPath )

it { pDocView-=pDocument )
{ gtk_widget_show_all( pWindow );
pDocView-=pDocument -=pClass-=>destroy( pDocView-=pDocument );
pDocView-=pDocument = NULL; pFileName = argv[2];

] lok_docview open document( LOK DOCVIEW(pDocView), arguv[Z] );

4 // GtkComboBox reguires gtk 2.24 or later

» #1f ( GTK_MAJOR_VERSION == 2 && GTK_MINOR_VERSION == 24 ) || GTK_MAJOR_VERSICON = 2
populatePartSelector( GTK_COMBO_BOX_TEXT(pComboBox), LOK_DOCVIEW(pDocView) ) ;

7 #endif

}

pDocView-=plocument = plocView->p0ffice-=>pClass->documentload( plocView-=p0ffice,
pPath };
it [ !'pDocView-=pDocument )
{
// [FIMME: should have a GError parameter and populate it.
char *pError = pDocView-=p0ffice-=pClass-=getError( pDocView-=p0ffice );
fprintf( stderr, "Error opening document 'Ss'\n", pError );
return FALSE;

gtk_main();

return Q;
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ldeas

Y Have a simple API that exposes the most common functions
~ for what would you use the API?
~ which features would you need?

~ Allow fast rendering of documents for any application
~ tiled rendering
< Gnome Documents?
~“ avoid UNO and/or unoconv

“ no setUp/tearDown for repeated usage
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Fast Tiled Rendering In textures

Tablet display

LibreOffice / Android 4.

Large
Pre-rendered
area for fast

pan/ zi)om etc.

A smalltable This is a picture of our wedding with some
with an : :
nice text flow going on around |t, of course
embedded e | =
imager you can edit a custom _oeum ||
| " contour as well as 24 m*r}
having a crude we
ellipse, which makes 1
for a very nice look. - S S
Below it is an alpha__
shadow and grad |
And chart of the week:
B Pride
Persistant Sins Lust
1 Idleness
5, |
D SHoreuttce




Future

“ extend API
~ finish tiled rendering API

~ modifying documents
N 277

< mobile viewers

“ expose UNO through LibreOfficeKit?
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The Document Liberation Project
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Credits

¥ Again, I'm not doing the work ;)

~ Fridrich Strba(SUSE)

~ David Tardon(RedHat)

~ Valek Filippov

~ a number of former GSoC students
~ and many more

~ more information:
~ http://www.documentliberation.org/
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http://www.documentliberation.org/

|dea

~ pbased on several GSoC projects and some old libs

“ access to documents should be possible without vendor
“ give user control over their documents

“ allow transition to open standards

~ provide nice import libraries for binary formats

“ make all available as part of a nice framework
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ldeas (2)

“ Libraries are not only useful for LibreOffice
“ already used in e.g. Abiword, Inkscape, Scribus, ...

~ Separate the two projects
~ Still a TDF project

~ make it easier for other developers to join
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Tools

“ OLEToy
~ binary inspection of file formats
~ first step Is to add support to it
Y mso-dumper
~ |ibrevenge
~ base library
~ provides common types and code
~ libodfgen
~ ODF export library
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Document Liberation libs

owpd/libwpg — Corel WordPerfect
owps — Microsoft Works

pmwaw — legacy Mac formats
pabw — AbiWord

ocdr — Corel Draw

OVISIio — Microsoft Visio

omspub — Microsoft Publisher
petonyek — Apple Keynote
pfreehand — Adobe FreeHand
pe-book — many e-book formats

d 4 4 4 4 4 4 4 4 4
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Other libs

“ libcmis
N cppunit
“ |ibgltf
~ orcus
“ |Xion
~ mdds

D LibreOffice
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http://sourceforge.net/projects/libcmis/
http://www.freedesktop.org/wiki/Software/cppunit/
https://gerrit.libreoffice.org/gitweb?p=libgltf.git;a=summary
https://gitorious.org/orcus
https://gitorious.org/ixion
http://code.google.com/p/multidimalgorithm/

Features in 4.3 and GSoC 2014
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Impress 3D models

§ bt eomipes T = i

File Edit View Insert Format Tools Slide Show Window Help x
B-B-Ho@20%@KaB-s5 -0 - OR- Y8 - E-0
|| Normal [outiine Notes [Handout [siide Serter| Properties x| =
|| E Position and Size = [SJ
Horizonf tal: Vertical:
1,60 em =] 450cm @
Width: Height: S,\?
2499 cm 2] 1519 cm :
[7] Keep rat [fé
4 i mie 3
| £]] o o= I}i 00:00:00 / 00:00:00| & eﬂ 100% E
F/ - wMeTHZ-.-¢-@ o W8 % V2 aEl S
Media object selected | 160 /4,60 15 35,00 x15,20 | ¥ | Slide1/1]| Default ] - —o+——+| 2%

Thanks to MulticoreWare Inc(MCW), AMD, Tamas Zolnali, Jan
Holesovsky, Markus Mohrhard (all Collabora)
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Demo
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32 bit paragraphs in writer

Liberation Serif | v |/[12|v /| & 4 A & A & - & - E -

_ dRVEEEERXE
paragraph. A very long pare
paragraph. A very long parg
paragraph. A very long parg
paragraph. A very long parg
paragraph. A very long parg
paragraph. A very long parg
paragraph. A very long pare
paragraph. A very long pare
paragraph. A very long pare
paragraph. A very long pare

pare

A single writer pare

paragraph with pare

Properties of Untitledl

General

Description |

Custom Properties |

CMIS Properties

Number of Pages:

Number of Tables:

Number of Images:
Number of OLE Objects:

Number of Paragraphs:

ras:

more than 65535

Security |
22
0
0
0

18144

characters. paré
pare
pare
paragraph. A very long pare
paragraph. A very long pare
paragraph. A very long pare
paragraph. A very long pare
paragraph. A very long pare
paragraph. A very long parg
paragraph. A very long parg
paragraph. A very long parg
paragraph. A very long pare
paragraph. A very long parg
paragraph. A very long pare
paragraph. A very long parg
paragraph. A very long pare

Number of Characters:

_c 104328 )

Number of Characters excluding spaces: 86184

Number of Lines:

713

i Statistics ‘

paragraph. A very long parg

L) LibreOffice

OK Cancel

Help Reset

Caolan McNamara(RedHat)
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OOXML improvements

¥ Import support for OOXML strict Thanks to Miklos
| - e A Vajna(Collabora), Jacobo

¢ Edit View Inset Format Table Tools Window Hﬁlp ..Eile Edit View Insert Format Table Tools Window Help x Aragunde(lgalla), SynerZIp,
caHidres @ C-A D-eHdedpEs 2@ .. > CloudOn and many more

; 3 " ; 5 :
=7 | Defautt syle v | TmesNewRom v |10 v [ ]y g U - 5] | Defauttsyle v | TimesNswRom v |10 v ]§ § U
§ 8. T L 8 L9 oM v M 12 113 Bes v e 7 @ g 40 41, 12 ¢ ig

2

~ SampleDoc Sample Doc
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Comment handling improvements

DEARBHU UILE-CHOITEANN CEARTA AN DUINE

BROLLACH

De Bhri gurb é aithint dinte dichais agus chearta comhionanna do-shannta an uile dhuine denchine jaerktlzekinglanaliddchas
daomna is foras don tsaorise, don cheartas agus don tsiochiin sa domhan,

Caoldn Mctamara
De Bhri gur thionscain a neamhaird agus an mi-mheas ar chearta anduine gniomhartha barbartha a Taday, 10:3
chuir uafis ar choinsias an chine daonna, agus go bhfuil fordgartha gurb ¢ meanmare is vaisle ag an
geoitiantacht saol a thabhairt i réim a bhéarfas don duine saoirse chainte agus chreidimh agus

saoirse & eagla agus & amhgar,

De Bhri go ndearna pobail na Niisitin Aontaithe sa Chairnt dearbhi athuair ar a gereideamh i
geearta buntisacha an duine, i ndinit agus i bhfiintas pearsan anduine agus i geearta comhionanna
fear agus bean, agus gur chinneadar taci leis an ascnamh soisalach agus réim maireachtana nios
fearr a thabhairt i gerich faoi shaoirse nios fairsinge,

Mounmasculine

De Bhri gur ghabhadar na Stat-Chomhaliai faoi chuing gheal ltanais go ndéanfaid, i geomhar leis na 1ot declansion

Naisiiin Aontaithe, urraim uile-choiteann éifeachtach d*dirithii do chearta agus do shaoirsi
buntisacha an duine

Caoldn Mctamara
Tady, 10:37

De Bhri go bhfuil sé fior-thabhachtach, chun an gealltanas sin a chomhalladh ina iomliine, go
mbeifi ar aon-tuiscint maidir leis na cearta agus na saoirsi sin,

Annic ar an shhar cin fardarsinn an TianAl Cinarilrs sn Nasvhl Tl haitasnn can o Cha

Printing of comments in margin
thanks Caolan McNamara (RedHat)

o) test rtf - LibreOfficeDev Writer 4.3 [ & e &
File Edit View Insert Format Table Tools Window Help x
= - - 4 P P (.. [-&
| n i Uere - :
L "B 0 B, 7 t & 1§ 110 0 11,012 1 13 1 14 + 15 + 15, i 1 18 | | Comments q) =
: P Nested comments
’ . .
: / thanks to Oliver-Rainer
— " M
{ (no date) = 5

- Lorem ipsum- dolor sit-amet, conse ctetur adipiscing elit. Inte ger nisus tortor, rutrum non placerat-sit HY: W A h d
] amet, -sodales vitae velit. Donec-gravidalorem-sed risus facilisis bibendum. Dmigl_afgEaiu_lzr_igi_e‘s““““jf' Content Ittman( paC e an

tristique -Suspendisse feuglat venenatis-diam, vel vulputate lacus cursus-a IMaecenas eget -augue .
- augue. Ettam placerat libero-massa, veltaculislibero. - Cum-socus nato que penatibus et magnis - dis MIkIOS
N parturtent montes, nasceturnidiculus-mus. Sedvel odio 1d odie mattis varius eget-anisl Inacemm -
- erat. MNunc accumsan, dut-eget congue sagittis, lacus metus velicula urna, -ac-mattis est magna-sit .
e amet- nisi. Phasellus diam-nunc, sellicitudin sit-amet-aliquam id, vulputate-adipiscing urna. Vajna (Collabora)
N Maecenasnec ipsumrisus. Fusceposuere, mauris vitae pharetralacreet, -enim tortor-dignissim
1 nulla, sit-amet interdum risus justonipsum Integer pulvinarcongue ante, in-tincidunt libere JContent u
- sagittis sed H
0] Sedvel-dolor sed-estvarius fringilla Etiam witae faucibus mauris -Sed-pulvinar, augue ‘quis rutrum ’r‘
- molestie, quam nulla semper quam, consectetur pulvinarnuncurna a-enim, Morbi porttitor, msi1d H -

mattis tristicue, nunc-eros porta misy, eget facilisisipsum justo-ut maurts. Wam vel accumsan quam /
- Suspendisse potent'k Integer vitae ipsum libero, sget pharetra dui Vestibulum pellentesque L"Thls is an overlapping one.
-~ vestibulum-sollicitudin Sed-pretium lorem in-orcimolestienec pellentesque mi-dignissim. Mauris
- sed-arcuac-magnapharetra-adipiscing velin-velit. Munc lorem-juste, convallis-amattis sed,
o0 ullameorper-etturpis Morbiluctus blandit dolernonmolestie ‘Pellentesquein justo1dnibh -
- imper diet-dignissim at-quislorem )

Loremipsum- dolor sit-amet, conse ctetur-adipiscing ehx&h_ L Content
- ac,unperdiet-sed arcu. Etiam in turpis ligula, nec varius eral 5 : E E

rutrum. - Class-aptent taciti-soecioscu-ad litora terquent per- conubianostra, per incepte s himenasos e
- Duis 1d velit erat, mattis -auctor le ctus. MNulla sit-amet-diam sed-dolor rhoncus tristique acut diam. o dete) L
Bt Phasellus-in felis tortor, wvulputate placeratleo. Maecenas malesuadavolutpat-mi. etlobortis sapien

- Content

D LibreOffice
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Improved color picker (1)

) 83 (ol
I Eordeaux e
[ ] Prale yellow i
[ ]Pale green

B C=rkoviolet

[ salmion

| EEERDE

B Chart 1

B Chart 2

[ Ichart 2

B Chart 4

B Chart 5

[ charts

B Chart 7

[ chartg

B Chart ©

[ Chart 10

B Chart 11

B chart 12

[ T=ngo: Sky Blue 1
B F=d Hat 1

I F=d Hat 2

[ Red Hat 3

[ Red Hat 4

B R=d Hat 5

< >

= v\_ &] |Color v | N

- Line Color

RCOO0

[ I
LOENEE
NN
B
&

(1 I

[ O]

[ O [T
OO EEEECC I

LTV T
L.
.

Magenta

Thanks to Maxim Monastirsky

« several color pickers are now split buttons

L) LibreOffice
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HIDPI support

Applicationsv Places~ breofﬁcedev—writerv Tue 10 Dec, 6:43PM @R @) B v

Untitled 1 - LibreOfficeDev Writer 4.3 [3f8e239f15590cf8b7dccaa57e24d1la7dae7b3da]
File Edit View |Insert Format Table Tools Window Help x

E B EY - NERTE B 29 - @B PP Em18 3$eAamug

Default Style v Liberation Serif 12 X ﬂ 4 A ! ! a & Lg z E 3 h %

Show | Record Accept or Reject | Protect Records Accept Change | Reject Change Comment | [ | * [F] - -l - mE KA -3 - En i“ Indexes and Tables

Sl = TR V31§ = QIEA R - FEC—E BB
> 8 i E -El- T ' R - Default Style v oot T

Default Style B s 7|l =
Liberation Serif 12 -\ A =
X ! 1 s 2 : = ; 4 b S i & ; AL Properties U - ) by -
=Character (@ B®-&<h i
Liberation Serif 1y »| BRI EeEE-
i .
LibreOfficeDev 4.3 A 4 é A A ® @
STables
\ | - A & Text frames
3 “Paraaraph = ®|mage
HiDPI test H i
ibre Ice £ & OLE obijects
+Bookmarks
: [ElR=lk L[
Version: 4.3.0.0.alphaO+ ® Sections
= Spacing: Indent: -
Build ID: 3f8e239f15590cf8b7dccaa57e24dla7dae7b3da = Untitledd (active) -
g : ¥
LibreOfficeDev is a modern, easy-to-use, open source o o 3-:b.00" - |mEgn Baz -
productivity suite for word processing, spreadsheets, e o S EDcfault Stylel
presentations and more. . = - Accresses
1= =0.00" i “Caption
This release was supplied by keithcu. =Page - Complimentary Close
& Copyright © 2000 - 2013 LibreOffice contributors and/or their affiliates. Endnote
LibreOfficeDev is derived from LibreOffice which was based on OpenOffice.org. Footer
- . Footer Left
Credits  Website Close Footer Right
Footnote
0 Hierarchical &
h /EHeVTH+ O e FP % hES
K Find v Find AL~ Match Case ¢
| Record”Iof? U = » S| w2 Y B Vila) : Hy O~ 00:00:00/00:00:00| 4 —
8PPy &7 O W 8- @ LRE®E % %GEE Y = AW BEE = EHEEE Vel DN
Page1/1 2 words, 11 characters Default Style English (USA) || 3 | BEnm |[—+—0—+ 120%
@ Croatina Davala | Bigith bt | Bgin he L iawl | B iinsittad 1 —1ih |

1/4

Thanks to Keith Curtis, Jan HolesovsKky,
Caolan McNamara, Andrzej Hunt
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Property mapping in charts

4
mcoll
' .mz
0 ‘
1 2 3 4

Thanks to Markus Mohrhard(Collabora)

colorl coll col?
16711680
65280

255

8421504

R A
[Sa R R R N ]

[ o5

=
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Code quality

N CppCheCk Growth in unit tests over time
count of various CPPUNIT macros
N COVG rlty 18,000

16,000
14,000

Y now at an amazing score of 0.09 :w

v asserts a0
~ tests s I

N Crash testlng 35 36 40 41 42 43
~ Asan/Lsan/Ubsan

Thanks to Caolan McNamara, Stephan Bergmann, Michael Stahl, David Tardon (all
RedHat), Miklos Vajna, Kohei Yoshida, Markus Mohrhard (all Collabora), Jacobo
Aragunde (lgalia) and many more

Y ) 28
D LibreOffice GUADEC 2014 - Reusing LibreOffice in your application



Automated code refactorings

~ Clang plugins

“ Checkers
~ Additional warnings
~ Help with werror

~ Rewriter
~ automatic refactoring on the whole source code
“ based on clang AST
N prevents bugs

Thanks to Stephan Bergmann(RedHat)
and Noel Grandin
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Performance tests

Recent performance metrics

120000

100000

Thanks to Matus Kukan(Collabora)
and Michael Meeks(Collabora)
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GSoC — Color picker (2)

= :-a-'."

Font color

Default palette v || P |

Automatic

H [N SeEEn

/AN EERN (T
I
|l

&

H
CEEEEEEEOEDO
EEEEEEEEEEC
(EEEEEEEOEE
EEEEEEEEEEEE
EEEEEEEEEEEE
EEEEEEEEEEEE
 EENEENEN EOE
AEEEEEEEEEEE
NN EE NN
CDOEOEEECDCO
0
1

) e o)) e
AR EC NS .

L) LibreOffice

E_ﬁ.v:rv

Font ::ul.ur

Default palette v | P |

j

Ubuntu2.gpl
Ubuntu ]i__l
Document colors i [

L
ISEEEEEETEE |
AEEEEEEEEEEN
EEEEEEEEEE
CEEHER EERES
AEEEEEEE
IIIIIIII

Automatic

Thanks to Krisztian
Pinter
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GsoC — libcmis improvements

“ already supported
~“ CMIS
~ Google Docs

“ In progress during this year's GSoC
~ OneDrive
~ SharePoint (native)
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Libreoffice & Gnome
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Integration & work with GNOME

“ Schedule Synchronisation

wour .2 release matches the 6 monthly
GNOME / distro release cadence.

“ gnome_vfs & gio integration

w gconf - no dconf yet (volunteers appreciated)

“ d-bus (screensaver hold-off APl / dbus menu pieces)

“ Evolution libebook / addressbook & send-mail integration
< All windows are GtkWindows, glib mainloop integration

“ Gtk+ file dialog & ~GtkPrint integration

~ Harfbuzz re-use ...

“ Telepathy integration - coming ...

< And more ...
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VCL / Layout Integration ...

w LibreOffice continues to use it's internal VCL toolkit

< With backends for gtk2, gtk3, KDE3, KDE4, TDE, raw X etc.

W Thanks to Caolan McNamara(RedHat), Szymon Ktos(GSoC), Mihaly
Palenik(GSoC) and may more.

778 dialogs (~93%+) moved to GtkBuilder / glade edited .ui files.

“ Hope to allow (optional) use of native widgets in the future
[ gtk+3 ]

"+ Libreoftice 365 <1 3.6 o
The document "Untitled 1" has been modified. ;ﬁl Save changes to document "Untitled 1" before closing?

Do you want to save your changes? ) )
Your changes will be lost if you don't save them.

|.Save || Discard |_Cance
lose without saving Cancel || isave |
new style |

I—V
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GNOME app menu integration

Thanks to Caolan McNamara

Activities H'libreOffice Writer
1 Also GMenu integration M title
thanks to Canonical and = - _
Antonio Fernandez at | t'e Edit  Mew asis
Aentos S - B - IV
. Preferences...
IJ!I Default Styl erif
L ¥
] Help
About LibreCffice
Guit LibreOffice
36
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How to get involved
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It's easy to get involved: no really !

~From basket case to:

“LibreOffice is now ridiculously easy to build”
Karl Fogel — (now working on “Producing OSS” (v2) ...)

v Credit to team on gnumake port & other
cleanups

*We love people to contribute changes:

< We want your first patch to be non-controversial, and
easy, so you're up-to-speed and included outright:
N http://wiki.documentfoundation.org/Development/Easy Hacks
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http://www.rants.org/2013/07/28/libreoffice_insanely_easy_build_process/
http://wiki.documentfoundation.org/Development/Easy_Hacks

New developer training bits ...

v gnumake overview documentation: 'make dump-deps-
png
“ Thanks to David Ostrovsky and Peter Foley

~ Training slideware with code overview / basics:
~ Module overview:

~ http://people.gnome.org/~michael/data/2013-07-26-libr
eoffice-code-structure.pdf
~ Low-level types / utilities overview:

~ http://people.gnome.org/~michael/data/2013-07-26-libre
office-low-level.pdf
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http://people.gnome.org/~michael/data/2013-07-26-libreoffice-code-structure.pdf
http://people.gnome.org/~michael/data/2013-07-26-libreoffice-code-structure.pdf
http://people.gnome.org/~michael/data/2013-07-26-libreoffice-low-level.pdf
http://people.gnome.org/~michael/data/2013-07-26-libreoffice-low-level.pdf

Large, fun and growing community

Many other contributors to enjoy working with:
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D LibreOffice’

Thank you ...

~ ... for listening!

(unless otherwise specified). "LibreOffice" and "The Document Foundation" are registered trademarks. Their respective logos

@ @ @ All text and image content in this document is licensed under the Creative Commons Attribution-Share Alike 3.0 License
and icons are subject to international copyright laws. The use of these therefore is subject to the trademark policy.
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http://creativecommons.org/licenses/by-sa/3.0/
http://wiki.documentfoundation.org/TradeMark_Policy
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