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Bio
ODF since it’s very beginning
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• 1991-2011: StarOffice and OpenOffice.org

❯ From junior developer to senior developer and technical architect

❯ Focus on text editing, security and accessibility

❯ Author of Sun’s ODF Plugin for Microsoft Office

❯ Member OASIS ODF TC, Accessibility SC

• 2012 – today: OX Documents

❯ Document editing again – now in the browser

❯ In the team: 14 former colleagues from the Hamburg OpenOffice.org team

❯ http://techblog.open-xchange.com/

http://techblog.open-xchange.com/


OX Documents
Customer Requirements
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Documents

Round-trip

Edit Open Office (ODF) and Microsoft Office (OOXML) documents. 

View and convert documents in many different formats, including PDF.

Interoperability with other office products.

Preserve content and layout of complex documents.

Work together on shared documents. 

See other‘s people edits – in real-time.

Edit your documents anywhere. On any device, including mobile. 
In the browser.

Collaboration

Availability



OX Documents
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Operations

• Describe document changes and entire document

 Examples: insertParagraph, insertText, setAttributes

• Abstraction of file formats

• Building block for “Operational Transformation“ (OT)

• Allow collaborative editing

• Used in Client-Server communication, could also be 

used for macro recording, scripting, ...

Key Concept: Operations

Operations based ODF editing with OX Documents

Document

OP

OP
OP

http://en.wikipedia.org/wiki/Operational_transformation


Architecture Overview
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OX Text
App

OX Text
Editor

Lorem ipsum dolor sit 
amet, consectetuer
adipiscing elit. Aenean
commodo ligula eget dolor. 
Aenean massa. Cum sociis 
natoque penatibus et magnis dis 
parturient montes, nascetur 
ridiculus mus. Donec quam felis, 
ultricies nec, 

Operations

DOM
Manipulations

Browser

OX Text
OSGi

Document 
Converter

OpenOffice

ODF <=> 
Operations

ODFDOM

OOXML <=> 
Operations

DOCX4J

OX Drive

> ODF
< Operations

ODF / OOXML / Operations / other

> Non-ODF/OOXML
< ODF

Operations
(JSON)

Client     Server

> OOXML
< Operations
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Operations Processing

Step 1 – Decomposing the document (on server)
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Lorem ipsum dolor 
sit...

Duis autem vel eum
iriure dolor in 
hendrerit…

Unknown object – will be ignored

OOXML to Operations

insertParagraph start:[0]

insertDrawing start:[1,0] imageUrl:“pic.jpg“,
width=100, height=100, …

insertText start:[2,0], text=„Duis autem…“

setAttributes start:[2,5] end:[2,10]
attrs:{fontweight=bold}

insertText start:[0,0], text:“Lorem ipsum…“

insertParagraph start:[1]

Operations describe how to manipulate the document – including how to build it up from scratch

insertParagraph start:[2]
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Operations Processing

Step 2 – Apply operations to editor (on client)
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<html>

<p> <p> <p>

„Lorem…“ „Duis…“<img>

insertText

insertParagraph

Operations to
HTML DOM

The browser will do the layout and the rendering

Lorem ipsum dolor sit...

Duis autem vel eum iriure
dolor in hendrerit…

insertDrawing

insertParagraph

insertText

insertParagraph
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Operations Processing

Step 3 – Edit document in browser (on client)
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• Intercept all events – do not let the browser do any DOM manipulations

• Create operations for desired document manipulations 

 For mouse/keyboard input as well as for actions triggered in the user interface

• Apply these operations to HTML DOM

 The browser will display the updated document

• Send operations to the server - for persistence and for further distribution

Lorem ipsum dolor sit...

Duis autem vel eum iriure
dolor in hendrerit…

Ut wisi enim ad minim…

User Input
to Operations delete start:[2,5] end:[2,10]

delete start:[1,0]

splitParagraph start:[2,42]

insertText start:[3,0], text:“Ut wisi...“
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Operations Processing

Step 4 – Apply operations to document (on server)
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<XML>

<p> <p> <p>

„Lorem…“ „Ut…“„Duis…“

delete1

Operations
to XML DOM

ODF / OOXML

• This step is optional (for supporting legacy applications)

 It would also be possible to just make the operations list persistent

<p>

• Duplicate original document, build DOM tree

• Use only the newly created operations to update the DOM tree

• Do not touch any DOM nodes that you don‘t understand or don‘t care about,
so the round-trip is nearly perfect!

delete2

splitParagraph3

insertText4
2

3

41

Unknown object – still there!
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Operations Processing

Demonstration in OX App Suite
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