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Overview
Why Office is not easy

● The problem space is hard
● Backwards compatibility

Sustaining complex software

● Technology trends
● Deep legacy joys

Collaboration

● OT / CRDT vs. single model

User Experience

● What does the user want ?
● Data driven functional wins

New Features / functionality

New Collabora Office

Get Involved ...
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Office Documents ...
It seem easy: the browser can do that for free !??

Lets start with some text ...
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Font Metrics: the simple stuff ...
Proportionally spaced 
fonts:

● Look beautiful 

● Are the majority of 
fonts

Unicode is beautiful 
except for eg. Webdings
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Solution: metric Compatible Fonts
Reusing the same metrics for layout compatibility

And / or embedding fonts (cf. PDF font subsetting ...)
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More simple stuff: Right to Left ...
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Writer layout complexities
Simple layout loops:

● We have more space on the page!
● Lets include the next paragraph
● That brings a footnote / image
● That re-sizes the page
● Lets break the Para to see

if we can get part of it ?
Getting worse:

● Auto-hyphenation
● Smart justification etc. ...
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Complex Text: text-grid, ruby text ...

https://www.w3.org/TR/jlreq/?lang=en

Ruby: not just a programming language

<div> vs. HTML Canvas ...

https://www.w3.org/TR/jlreq/?lang=en
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Print ? – leave it to the browser !?
Well, sort of …

● Window.print()
● “Have a PDF, will travel” .open()?.print?.()

Do I have a printer ?

● Browser has no idea! – ( fear of Finger-Print-ing ? )

What paper size is it ?

● still no idea.

Good thing we used the canvas to render (!?)

● Now we can handle all complex text & also render to PDF ...
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Spreadsheets: scale … 64bit ZIPs ...
Data storage:  sparse data

● just "iterate all the cells"
● 16k columns (2^14) * 1m rows (2^20) → 2^34 possible cells

old: vector of ColEntry { int row; ScBaseCell *cell_ptr }

● Madness – but interpolation search: O(log(log(n))
new: { int start, int length, union { double d[], string s[] } } - ONO cf. mdds

● Bisection search O(log(n)) – flat-memory, SIMD arithmetic etc.
Or: Javascript - Sparse arrays → hash_table on array index …

ZIPs of 64bit size streamed

● O(1) XML parser to handle the big files
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Compatibility / interoperability
Trillions of existing documents out there ...

a real number,
not rhetorical

excess
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Example – Interop Problem
Collabora’s layout test:

Black → matching pixels
Red → mis-matching pixels
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Example – Interop Problem
Fixed:  compat12 → compat15

// tdf#164201 the table was shifting to left of the page margin because it became compat12// tdf#164201 the table was shifting to left of the page margin because it became compat12
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Huh ? version-based layout locking
OOXML: be compatible with ...

● <w:name="compatibilityMode"/>
● Locking the document to a specific Word layout engine.

w:val Meaning

11 Word 2003

12 Word 2007

14 Word 2010

15 Word 2013

16 Word 2016+



Layout is not 
standardized.



Layout is not 
standardized.

Here a vertical 
offset issue 

fixed.
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EMF+ - my graph!
That ‘graph’ is a Windows API dump

● Windows-Meta-File (WMF) + EMF, EMF+
Backwards-compatible:

● Dual renderings
● Extended-Meta-File+ hides in ‘comments’

● Win16 API onwards here, XOR rendering, 1bit masks ...
● OLE embedded object previews a speciality.
● “The native vector format for MS Office”

Extended over time:

● PASSTHROUGH  -  Passes through arbitrary data to the printer driver.
● POSTSCRIPT_DATA - Sends arbitrary PostScript data to the output device.
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https://en.wikipedia.org/wiki/Windows_Metafile
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A much loved codebase ...
sc/source/core/data

 lines filename

  6961 document.cxx

  1548 documen2.cxx

  2200 documen3.cxx

  1386 documen4.cxx

   655 documen5.cxx

   210 documen6.cxx

   615 documen7.cxx

  1328 documen8.cxx

   686 documen9.cxx

  1182 document10.cxx

Why is it split into 10 filenames ?

OS/2 – (went 32bit before Windows …)

16bit token limit for
compiler tokens

30 years later – still like that ...
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Smart-art ! … “Diagram” bits
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Smart-art ! … “Diagram” bits
XML spec - hundreds of (abbreviated terms)

● Very little documentation

Constraint solver / shape layout language:
 <dgm:if name="Name48" func="var" arg="dir" op="equ" val="norm">

    <dgm:constrLst>   <!-- Constraint List ? -->

        <dgm:constr type="primFontSz" for="ch" ptType="node" op="equ" val="65"/>

        <dgm:constr type="w" for="ch" forName="quadrant1" refType="w" fact="0.433"/>

        <dgm:constr type="h" for="ch" forName="quadrant1" refType="h" fact="0.433"/>

        <dgm:constr type="b" for="ch" forName="quadrant1" refType="h" fact="0.5"/>

        <dgm:constr type="bOff" for="ch" forName="quadrant1" refType="h" fact="-0.01"/>

     … omit ~20 constraints ...

     </dgm:if>

     <dgm:else name="Name49">

… omit 700+ lines …
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“We do these things not
because they are easy,

but because we thought
they would be easy”

Ignorance is bliss. But … a plague 
of new, simplified Office suites: not so much
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Cascade of Attention Deficit Teens
The CADT development model …

● Thanks to Jamie Zawinski unnervingly ~accurate cynicism
● Real engineering is hard

● “It hardly seems worth even having a bug system if the frequency 
of from-scratch rewrites always outstrips the pace of bug fixing. 
Why not be honest and resign yourself to the fact that version 0.8 is 
followed by version 0.8, which is then followed by version 0.8?” ...

● “Fixing bugs isn't fun; going through the bug list isn't fun; but 
rewriting everything from scratch is fun (because "this time it will 
be done right", ha ha) and so that's what happens, over and over 
again.”

When cute naivety meets the quest for personal glory (?)

https://www.jwz.org/doc/cadt.html
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Software is hard: Office more so ...
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But collaboration ! ...
Just re-write it all – in Java,

with OP transforms or CRDT ...
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Smart people say: re-write it in ...
"We encourage the OpenOffice group to quickly
build their version of a spread sheet or a word
app using JavaFX," said Larry Ellison

https://www.theregister.com/2009/06/04/ellison_javafx_commitment/

https://www.theregister.com/2009/06/04/ellison_javafx_commitment/
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Much simpler re-factor: UX win … #1
Backending the new layout dialogs to native widgets:

● 1260+ glade-style XML 'ui' description files - 600k lines.

include/vcl/builder.hxx

Author: Caolán McNamara <caolanm@redhat.com>
Date:   Mon Mar 26 12:15:22 2012 +0100

    bootstrap a ui-previewer for rendering
 GtkBuilder xml with vcl widgets

Author: Caolán McNamara <caolanm@redhat.com>
Date:   Tue Aug 26 15:56:30 2014 +0100

    Dialogs no longer loaded from resource files.

Multiple 
person years
of the #1 
developer + 
helpers.

mailto:caolanm@redhat.com
mailto:caolanm@redhat.com
https://caolanm.blogspot.com/2014/08/dialog-conversion-status-4-to-go.html
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Operational Transforms ...
Popularized by Google Wave - 2009 – 2012

● Sent to Apache Wave → died 2018.

Re-write everything get ‘undo’ for free !

● Except – undo is already quite easy …

42<enter>

Sort cells 42<enter>

Sort cells

Spreadsheet Example

Things to consider:
dependency chains, 
INDIRECT, 
asynchronous 
calculation, random-
numbers, external data 
sources, num-ops^2 
programmer time
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Conflict-free Replicated Data Types
The latest fashion

● Ideal for very simple flat text … (perhaps markdown?)

Real documents:

● Files are a ZIP file-system
● With embedded XML trees ~millions of nodes
● Lots of implicit invariants / cross-tree linking

● Could it be done ?
● JSON tree magic …

● GUIDs to manage and track structure

Nightmare for file-formats

● Where do you keep your extra GUIDS ? Nevermind all state to date ...
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Conflicting constraints ...
Simple example: table cells

● You can set a minimum cell height – “Must be at least this big”
● You can change the page size – “I want to print on A6 paper”

Our state space is more like this:

● Beware of invalid states
● Try to correct to adjacent

valid ones
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Much simpler re-factor: UX win … #2
Back-ending the new layout dialogs to native widgets:

● Much smaller(?) set of widgets – a linear change ...
include/vcl/weld.hxx

Author: Caolán McNamara <caolanm@redhat.com>
Date:   Tue Feb 13 17:41:03 2018 +0000

    native dialog initial basis

Finished - early 2020 for LibreOffice 6.4
● Now - native gtk3 … !
● just in time for gtk4

● which broke the threading model we assumed for 20 years
Foundation for JS dialogs ...

More multiple 
person years
of the #1 
developer + 
helpers

mailto:caolanm@redhat.com


31/69

Two better strands
1. on-line collaboration
2. off-line merging
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Speeds of things:

tile render + delta ...

wired keyboard good

tile render + delta bad

hard disk seek time

bluetooth keyboard ...

Frankfurt – Milan

wired keyboard bad

60Hz frame time

Frankfurt – London

bluetooth keyboard...

mash keyboard / key

Meeks typing / key

Frankfurt – US East

Screen render good

Human eye blink

Frankfurt – US West

Screen render bad

pro typist / key

Frankfurt – Hong Kong

average typist / key

"good [web] start/ren...
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Sample latencies - Milliseconds - linear plot

Thanks to:
● RTINGS - hardware latency
● Cloudping – network latency
● Web latency
● JsFiddle – typing latency

https://www.rtings.com/keyboard/tests/latency
https://www.cloudping.co/grid
https://edgemesh.com/blog/how-to-improve-your-website-start-render-time
https://jsfiddle.net/7963hvmf/17/


33/69

A better approach: a post-hoc diff...
Side-by-side two-up change tracking / versioning / red-lining ...
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New: UI/UX focus
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UI logging & charting minus telemetry 
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Thanks to:
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Contextual Toolbars
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On-Click Context Tabs
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Context Tabs
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Lots of new tabs

Transitions

Layout

Sparklines

Shape

Formulae

Picture

Slide Show

Design
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Context Tabs
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Intuitive Options
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Tab Groupings & Responsive Width
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Search Results in Navigation Bar
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Latest features
Coming soon ...
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Two-Page View
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New Table Design Toolbar

Thanks to Markus 
Mohrhard and
Balazs Varga
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Sheet View

Thanks
        to:
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Intelligent Toolbars on Mobile

Top and bottom toolbars 
auto-hide when keyboard 

opens
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Follow-me Presentation
New “Present to All” 

option in UI will 
automatically start 
presentation for all

Thanks to:
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Follow-me Presentation Other users follow, but 
can go backwards, with 

local WebGL transitions ...
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Access Settings from Documents
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Systematic Interoperability wins
Interop. commits in Collabora Online 25.04:

● Last four months: ~200 targetted interop fixes

● bug fixes & OOXML conformance wins from ~250k worst-docs ever.

– Writing better
Microsoft XML

– Systematic
metric chasing

– Automated
testing and
bisection

10-0110-2011-1211-1811-2512-0112-0912-1612-2201-0601-1301-2001-27
0

100

200

300

400
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600

700

800

900

Toxic bug document export to OOXML issues

ODT

DOC

DOCX

ODP

PPT

PPTX
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Done this for years: eg.
If you compiled our iPhone version right → could also run on Mac ...
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Native code advantages:
Off-line support

● as with native Phone / Mobile apps
● lower latency / higher performance for editing

Access to platform APIs
● Real rich format clipboard APIs
● Multi-Screen and projector detection management APIs
● Proper printing APIs: “what printers, what paper sizes” …
● Image formats: HIEC eg. etc. …

Memory sharing → cf. WASM disappointment (chrome & firefox)
● SharedWorker does not provide Worker nor SharedArrayBuffer

https://issues.chromium.org/issues/442483666
https://bugzilla.mozilla.org/show_bug.cgi?id=1984864
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Bringing Collabora Online to desktop
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Windows
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Mac
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Complementary to Classic
Collabora Office Classic

● Ongoing support, huge code-base / tech overlap
● Community backing the code-base

New Collabora Office – complementary to Classic

● No Java, No Database, No mail-merge
● No master-documents
● No OLE embedding, DDE ...
● No Macro authoring, debugging,
● No solvers, mail-merge
● etc. etc. etc. !
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Next: Collaboration integration
Desktop Collabora Office

● collab/ end-point added to Collabora Online
● New protocol to negotiate collaboration

● Proxy storage access & locking via WOPI
● “Tony wants to collaborate on-line with you” … accept/reject

Same familiar user experience

● Seamless embedding on-line & off-line

Far better platform integration – avoiding the browser …

● Copy/Paste, Printing etc.



Bedford 
Hotel
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Thanks to many COOL contributors
Areg, Rénich Bon Ćirić, Jaap AartS, Aarsh21, CodingwithKetan, Teo,
Pana Rares, Shardul Vikram Singh, Ploutonas, omkar hole, Marcus Klimstra,
Livingstone Asabahebwa, Julius Knorr, alexia355, Robbert Gurdeep Singh,
Richard Steinmetz, Razvan Stan, Pratyush, Misha M.-Kupriyanov,
Martin Häcker, Manuela Silva, Maks Wolkowinski, Justahobby01,
Jaap Aarts, Emmanuel Ferdman, DrummyFloyd, Dominik Kaminski,
Darshak Ardeshana, Clément Hamada, brockally, Andrew Backhouse,
andrachiritoiu, Ana Matei, Fridrich Strba

And more ...
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Rob Pearson, Tigran Zargaryan, BoneNI, Dukezas, Miguel A. Bouzada, Ion 
Silvestru, Loc Huynh, Adolfo Jayme Barrientos, Kasper Rud Jensen, Milo 
Ivir, Priit Jõerüüt, Rhoslyn Prys, Martin Srebotnjak, Matthaiks, Besnik Bleta, 
Максим Горпиніч, Jeff Huang, Pavol Hodas, Aindriú Mac Giolla Eoin, 
Marco Cecchetti, Stephan Paternotte, Ettore Atalan, Yaron Shahrabani, Lise 
H, Leif-Jöran Olsson, kevin lin, TUCAOEVER5023416dba724da7, Sebastiaan 
Veld, Amadɣas, Rizal Muttaqin, தமிழ்நேரம், Arif Budiman, Luna, 
Manuela Silva, Ecron, Vangelis Papanastasatos, Ricky Tigg, ButterflyOfFire, 
Alexander Gabilondo, Stanislav Horáček, Anael Mobilia, Andi Chandler, Jiří 
Podhorecký, Andika Triwidada, Kieli Puoli, Pavel Borecki, J A, Максим 
Горпиніч, Ole, ulahcherubim, HM, Tim, TransGecko, Ronny Buelund, Ihor 
Hordiichuk, David D., Timothée, Jun Nogata, kevin10-26, Mads William 
Scharling, blueskyxxz, Yurt Page, Héctor Gonzàlvez Escolano, Samael 
Nephilim, Cleverson Cândido, Shavazo, Thibaut, Andreas Schödl, Ali, Miloš 
Šrámek, xXxLeVIaFaNxXx, Aitor Astorga, SC, Medicopter117, Alyaksandr 
Koshal, foolfitz, procellarium, ssantos, Jan Holesovsky, Braden DeForest, 
Oğuz Ersen, iwonder, nwin, Tron Lee, Bruno Fragoso

Thanks to COOL translators
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Comfort for computer-widow(ers) 
Mascot:

● Emphasis on hard work & contribution:

The Open Road to Freedom – a comic ...

https://www.collaboraonline.com/torf

https://www.collaboraonline.com/torf
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Conclusions & Questions

Office is harder than you think
● The browser gets you part-way
● Join us building upwards,

not duplicative re-building
Thank you to all who contribute

● Volunteers, staff, partners &
customers – you rock !

Get involved: We Are Hiring !
● https://collaboraonline.github.io/
● https://www.libreoffice.org/community/get-involved/ 

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! I 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 I will see God, I myself will 
see him, with my own eyes - I and not 
another. How my heart yearns within 
me. - Job 19: 23-27

https://collaboraonline.github.io/
https://www.libreoffice.org/community/get-involved/
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