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Background



Personal Productivity Market (1)
• Before 1995

• Documents had to be printed to be shared
• Between 1995 and 2005

• Evolution from sharing printouts (analog heritage)
to sharing static digital documents (interoperability)

• HTML was the turning point as it decoupled SW and
contents, making interoperability a reality

• Birth of cloud solutions for personal productivity, from
Google (based on business model) and Microsoft (to
find an alternative source of revenues from desktop)



Personal Productivity Market (2)
• Between 2005 and 2010

• Availability of XML based document formats
• Development of the ODF standard document format

and of the OOXML pseudo-standard document format
• OpenOffice.org is the de facto alternative to MS Office

• After 2010
• Announcement of LibreOffice, based on ODF
• OOXML as cornerstone of Microsoft lock-in strategy
• Several freeware office suites enter the market, while

cloud based office suites grow and evolve



Road to LibreOffice
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Measure of OOo Technical Debt



Main Issues
• Code too complex for the average developer
• Build environment too difficult to create and manage
• Slow (and sometime obfuscated) handling of patches 

from volunteer contributors
• Mentoring of new volunteer developers to reduce the 

learning curve and speed up the process
• Lack of transparency for project sites, wiki and blog



LibreOffice





Gamalielsson, J. and Lundell, B. (2011) Open Source communities for long-term 
maintenance of digital assets: what is offered for ODF & OOXML?, in Hammouda, I. 
and Lundell, B. (Eds.) Proceedings of SOS 2011: Towards Sustainable Open Source, 

Tampere University of Technology, Tampere, ISBN 978-952-15-2718-0, ISSN 1797-836X.
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Incredible Easy Hacks



Easy Hacks Advantages
• Easy hacks are simple and accessible tasks for 

developers new to the project with little or no 
knowledge of the code

• Easy hacks have a twofold objective: easing the 
learning curve and solving a number of problems
which would distract core developers

• Core developers are committed in mentoring new 
contributors and checking their work





Summary

• Balanced the mix of contributions
• Attracted many new code contributors
• Increased the number of core developers
• Created a strong base of new developers

thanks to a huge mentoring effort
• Attracted several new "star" contributors

performing challenging cleaning tasks



Objectives
• Reduce software footprint
• Undertake long awaited code renovation
• Remove tens of thousands lines of dead code
• Remove deprecated libraries
• Translate majority of German comments to English
• Many other code renovation actions left and right
• Use state of the art C++ constructs



Development
Resources



Engineering Steering Committee ...

• Talking & ensure everyone is heard
• Many large FLOSS projects fight tooth & nail

• Module "maintainers" rampant waste & re-writing
• Bickering, and passive aggression

• Whole team are peers … no-one "owns" modules
• Respect input from local experts: of course !

• Calls live transcribed to reduce English listening needs
• Avoids the "confused IRC wait-fest" problem





Gerrit for Code Review



Commit Peer Review



Commit Peer Review
• Master Branch

• Committers without review
• One review for other developers

• Major Release Branch
• Only bugfixing + one review in any case

• Minor Release Branches
• Patches from major branch + two reviews



Tinderbox



Continuous Integration



Continuous Integration
• Several machines compile LibreOffice

• Daily or several times per day
• They also run unit tests

• All supported platforms: Windows, macOS, Linux
• Different compilation options



Bugzilla (Main Page)



Bugzilla (Bug List)



Bug Triaging
• Periodically check bugzilla reports

• Confirm bugs
• Detect duplicates
• Prioritize
• Verify patches



OpenGrok



Online Help



API 
for 
UNO



Weblate for Localization



Huge Localization Effort
• Localization Teams

• ~120 shipping languages
• 145 active language projects
• 4605 registered translators
• Over 400K translations made

• LibreOffice is available in more
native language versions than
any other application



Performance (Suite)



Performance (Writer)



Performance (Calc)



CppCheck Report



Crash Test (28 Days vs 7 Days)



Crash Tests
• Check crashes when opening and saving documents
• Sample size: 55,000 documents

• Most come from bug reports (as attachments)
• Periodicity: weekly
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Unit Tests
• Check key elements in documents

• Import AND Import + Export + Import
• Variable coverage

• Good coverage for new document formats



Regression Detection Tools
• Regression

• A problem that was not present in previous versions
• LibreOffice tool: bi-bisect (binary bisect)

• Binary repository from different development stages
• Recompilation not necessary



Code Cleaning



Removing Unused Code
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German Comment Translation
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Code Refactoring



UI Layout Conversion

4.0 4.1 4.2 4.3 4.4

 0

100

200

300

400

500

600

700

800

900

Layout UI

Old Dialogs

Old Tab-Page

Remaining



• Completed re-write
of legacy perl + dmake
build system …

• Carl Fogel: "LibreOffice
is now ridiculously easy
to build"

GNUmake: 1 make to build ~10k wide



Advantage of Refactoring



User Interface



Reorganization of Menus

Reorganization of Writer, Calc and Impress menus, including the addition
of a Styles menu (Writer), a Sheet menu (Calc) and a Slide menu (Impress)



NotebookBar



NotebookBar Compact



GoupedBar Compact



Performance



Calc 6.1

Performance improvements thanks
to parallel formula compiling



Calc 6.1

Performance improvements
thanks to the VLOOKUP work



Writer 6.3

Significant Open/Save performance improvements



Calc 6.3

Significant Open/Save performance improvements



Code Quality
and Security



Static Code Analysis
• Tool: Coverity Scan

• Free for open source projects
• Detects dead code, uninitialized variables,

uncaught exceptions...
• Defect density reduced from 1.1 to ~0,00x

• Density measured in defects every 1.000 lines
• Average density for similar sized projects: 0.71



Coverity Scan



Coverity Scan Score



Coverity Scan @ LibreOffice



Coverity Scan @ LibreOffice
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Fuzzing
• Feeding a program random data in order

to induce faults
• Black box fuzzing assumes nothing about the 

expectations of the program
• White box fuzzing knows about the underlying

formats and protocols



Fuzzing



Google’s OSS-Fuzz



Commits Based on Fuzzing
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Fuzzing: the Take Home ...
• New tools find new bugs, and the number

reduces over time
• Hard to see: not everyone uses consistent

git commit tooling references, for instance
Crashtesting is badly under-represented



Open Document Format



Open Document Format

the true document standard
which offers freedom of choice



ODF Philosophy
• The philosophy behind the ODF standard document format 

was to design a mechanism in a "vendor neutral" manner 
from the ground up using existing standards wherever 
possible

• Although this means that software vendors would need to 
tweak their individual packages more than if they continued 
down their original routes the benefits for interoperability 
were important enough to justify the move



Open Document Format
• Independent from a single product: anyone can write a software 

that handles an open format
• Interoperable: allows the transparent sharing of data between 

heterogeneous systems
• Neutral: it does not force the user to adopt, and often buy, a 

specific product, but leaves a wide choice based on features and 
quality versus price ratio

• Perennial: protects user developed contents from the “evolution” 
based obsolescence of technology



• ODF is solid and robust
• ODF is consistent across OS
• ODF is truly interoperable
• ODF is predictable
• ODF is the best standard file format

for users of personal productivity SW

ODF Advantages



Interoperability



Roundtrip Test









Document Interoperability



Proprietary
Document Format
DOC/XLS/PPT

Pseudo-Standard
Document Format
DOCX/XLSX/PPTX

True Standard
Document Format
ODT/ODS/ODP



LibreOffice Kit
ScriptForge Libraries



LibreOfficeKit
• LibreOfficeKit can be used for accessing LibreOffice 

functionality through C/C++, without any need to use 
UNO

• The essence of the idea is to provide a thin API for 
LibreOffice, that allows people to write small, external 
apps without having to compile or link to LibreOffice, 
and learn UNO or other complex topics

• Allows fast rendering of documents for any application



LibreOfficeKit Elements
CORE REPOSITORY
• tilebench: benchmarks document tile rendering
• android: used by native (legacy) Java / Fennec app
• lokdocview: gtk+ widget to easily re-use LibO in custom gtk+ apps
• gtktiledviewer: a demo app for testing / development
ALSO EXTERNAL REPOSITORIES
• lllconv: format converter (https://gitlab.com/ojwb/lloconv)
• gnome-documents: (https://wiki.gnome.org/Apps/Documents)
• COOL: Collabora Online (https://github.com/CollaboraOnline/online)



ScriptForge Libraries
• ScriptForge libraries are an extensible and robust collection 

of macro scripting resources for LibreOffice to be invoked 
from user Basic or Python scripts

• ScripForge libraries help overcome LibreOffice Application 
Programming Interface (API) steep learning curve, as they 
offer easy access to and management of actual windows 
and documents, automation on Calc sheets, cells and 
ranges of cells, management of dialogs and their controls 
as well as access to data contained in databases



Recognitions



Future of OSS 2016





LibreOffice Technology



LibreOffice: Product to Platform
• 2010: LibreOffice only for the Desktop
• 2020: LibreOffice for the Desktop, LibreOffice LTS 

optimized for Enterprises, LibreOffice Online for the 
Cloud, LibreOffice Mobile for Android & iOS, and 
LibreOffice for Chrome OS

• All these products, from different organizations, share 
the same engine, which is common to all modules



Beta / RC

Community

Enterprise

Early Adopters
Quality Assurance
Feature Testing
(power users)

Community
Individual Users
SMB Deployments 
(desktop users)

Enterprises
Large Migrations
Large Deployments
(professional users)

LibreOffice Versions & Users



LibreOffice Technology
• LibreOffice Technology is the result of 10 years

of development in the right direction
• Same processing engine common to all modules
• Based on a cleaned and refactored source code
• With a focus on code quality and consistency
• Supported by easy and extensive APIs

• The best open source platform for personal productivity
tightly integrated on desktop, mobile and cloud
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LibreOffice Technology Based SW

• Desktop (TDF, Red Hat & SUSE)
• Enterprise LTS (Collabora & CIB)
• Online / Cloud (Collabora & CIB)
• Android (Collabora)
• iOS & Apple Store (Collabora)
• Windows Store (CIB) 



LibreOffice USP
• The best open source office suite ever, backed by a 

strong community and a strong ecosystem
• Based on the ODF ISO standard document format for 

interoperability and digital sovereignty, and providing a 
superior compatibility with proprietary document format

• The best of FOSS, with professional support available 
for organizations using office productivity for production 
and management of strategic business contents



Thanks

Italo Vignoli
The Document Foundation

italo@libreoffice.org
italo@vignoli.org


