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The Next Millennium Document Format
Collection of Challenges & Solutions

• Many possible challenges, but let’s focus on three:

• Full collaboration support by design

• Agile (Open) Standardization

• Reactive Interoperable Layout by design
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The Next Millennium Document Format
Collection of Challenges & Solutions

• First Challenge - Collaboration:

• Multiple People working on Single Document Output
using different Applications

• Unsolved by Design by any File/Document Format

• Why a Challenge?

• Design of many File Formats based on the 80ths

• Single PC using Modem & Floppy Discs

• Do Email and Cloud Storage help?
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The Next Millennium Document Format
Collection of Challenges & Solutions

• Key Question in Collaboration: 

What have you changed? (to merge)
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The Next Millennium Document Format
Collection of Challenges & Solutions

• Key Question in Collaboration: 

What have you changed? (to merge)

• Two semantic equal representations:

OpenDocument Text ↔ ODT User Changes (JSON)
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ODT     Changes
sponsored by PrototypeFund

ODFDOM
ODT

Document

See https://github.com/tdf/odftoolkit/tree/1.0.0_SNAPSHOT

ODT
Changes

https://prototypefund.de/project/documents-for-democracy/
https://github.com/tdf/odftoolkit/tree/1.0.0_SNAPSHOT
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Interoperable Collaboration
Exchanging ODF Changes

4th paragraph new

ODF Application ODF Application

4th paragraph new

ODF Application
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Interoperable Collaboration
Exchanging ODF Changes

ODF Application ODF Application
2nd paragraph blue

2nd paragraph blue

ODF Application
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Interoperable Collaboration
Exchanging ODF Changes

4th paragraph new

ODF Application ODF Application
2nd paragraph blue

4th paragraph new2nd paragraph blue

ODF Application
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Example Document
Exchanging ODF Changes
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NOTE:
- Text editor as Emacs does not „see“ the table 

nor the image!
- The „W“ character is for LibreOffice at position 

„3/1“
- The „W“character is for Emacs at position „1/1“

(or if table shown as CSV than „2/1“)

Semantic tree:
The underlying XML tree is being mapped to
larger semantic pieces represented as 
Semantic Tree. Changes refer to those user 
objects.
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Emacs is exciting, but…
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Interoperable Collaboration
Exchanging ODF Changes

CKEditor 5
ODF Application

ODF Application

ADD „Hello“ @3/1ADD „Hello“ @3/1

ODF Feature Bridge

„Feature bridge“ not only temporally adds/deletes 
changes, but maps them to other „change dialect“. 
(more detailed view on next 2 slides)
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The Next Millennium Document Format
CKEditor 5 – Proof of Concept

• Build my CKEditor 5 example to view CK5 changes:

git clone https://github.com/svanteschubert/ckeditor5-build-classic
npm install
npm run build

Open local editor in sample and view changes in console:

./sample/index.html

https://github.com/svanteschubert/ckeditor5-build-classic
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The Next Millennium Document Format
CKEditor 5 – Results in Chrome Console
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BASIC
TECHNIQUES

The 1 x 1 of 
Changes / Operations



17Svante Schubert Svante Schubert 

The Next Millennium Document Format
The shell game – keep track of your changes

• You work on the 3rd paragraph

• Someone inserts a new 2nd paragraph

• Your paragraph becomes the 4th paragraph



18

„ABC“
Final Document

The Next Millennium Document Format
One Document – Many ways to create it…
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„ABC“
Final Document

The Next Millennium Document Format
One Document – Many ways to create it…

ADD „A“ @1

„A“

User 1 
changes

Current 
Document
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„ABC“
Final Document

The Next Millennium Document Format
One Document – Many ways to create it…

ADD „A“ @1
ADD „B“ @2

„AB“Current 
Document

Timeflow 
of changes

User 1 
changes
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„ABC“
Final Document

The Next Millennium Document Format
One Document – Many ways to create it…

ADD „A“ @1
ADD „B“ @2
ADD „C“ @3

„ABC“Current 
Document

Timeflow 
of changes

User 1 
changes
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„ABC“
Final Document

The Next Millennium Document Format
One Document – Many ways to create it…

ADD „A“ @1
ADD „B“ @2
ADD „C“ @3
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„ABC“
Final Document

The Next Millennium Document Format
One Document – Many ways to create it…

ADD „A“ @1
ADD „B“ @2
ADD „C“ @3

User 2 
changes

ADD „C“ @1

„C“
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„ABC“
Final Document

The Next Millennium Document Format
One Document – Many ways to create it…

ADD „A“ @1
ADD „B“ @2
ADD „C“ @3

User 2 
changes

ADD „C“ @1
ADD „B“ @1

„BC“
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„ABC“
Final Document

The Next Millennium Document Format
One Document – Many ways to create it…

ADD „A“ @1
ADD „B“ @2
ADD „C“ @3

ADD „C“ @1
ADD „B“ @1
ADD „A“ @1

„ABC“
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„ABC“

The Next Millennium Document Format
One Document – Many ways to create it…

ADD „A“ @1
ADD „B“ @2
ADD „C“ @3

ADD „C“ @1
ADD „B“ @1
ADD „A“ @1

QUESTION:
How transforming one into the other?🤔
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„ABC“

The Next Millennium Document Format
One Document – Many ways to create it…

ADD „A“ @1
ADD „B“ @2
ADD „C“ @3

ADD „C“ @1
ADD „B“ @1
ADD „A“ @1

Move C change 
from top to 

bottom

Timeflow 
of changes

Atomic operation is 
switching two 

adjacent changes
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„ABC“

The Next Millennium Document Format
One Document – Many ways to create it…

ADD „A“ @1
ADD „B“ @2
ADD „C“ @3

ADD „B“ @1
ADD „C“ @2
ADD „A“ @1

Position of C changes 
as B was inserted now 
earlier, when the two 

changes are being 
switched!

Timeflow 
of changes
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„ABC“

The Next Millennium Document Format
One Document – Many ways to create it…

ADD „A“ @1
ADD „B“ @2
ADD „C“ @3

ADD „B“ @1
ADD „A“ @1
ADD „C“ @3
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„ABC“

The Next Millennium Document Format
One Document – Many ways to create it…

ADD „A“ @1
ADD „B“ @2
ADD „C“ @3

ADD „B“ @1
ADD „A“ @1
ADD „C“ @3

Move B change 
from top to 

middle
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„ABC“

The Next Millennium Document Format
One Document – Many ways to create it…

ADD „A“ @1
ADD „B“ @2
ADD „C“ @3

ADD „A“ @1
ADD „B“ @2
ADD „C“ @3

Now both lists 
of changes are 

identical

We might call 
the blue list 
normalized!
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The Next Millennium Document Format
Deletion

„ABC“

ADD „A“ @1
ADD „B“ @2
ADD „C“ @3

How 
deleting „B“?



33Svante Schubert 

The Next Millennium Document Format
Deletion

„ABC“

ADD „A“ @1
ADD „C“ @3 NO GAP 

allowed!

NO deletion of a change 
from within the stack! 
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The Next Millennium Document Format
Deletion

„ABC“

ADD „A“ @1
ADD „B“ @2
ADD „C“ @3

B not the last change! 
B influences C! 
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The Next Millennium Document Format
Deletion

„ABC“

ADD „A“ @1
ADD „C“ @2
ADD „B“ @2

B now the last change! 
Influences removed by 

OT! 

OT:

http://www.codecommit.com/blog/java/understanding-and-

applying-operational-transformation

http://www.codecommit.com/blog/java/understanding-and-applying-operational-transformation
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The Next Millennium Document Format
Deletion

„AC“

ADD „A“ @1
ADD „C“ @2



37

„AC“

The Next Millennium Document Format
One Document – Many ways to create it…

ADD „A“ @1
ADD „C“ @2
ADD „B“ @2
DEL  „B“ @2

ADD „A“ @1
ADD „C“ @2

Add inverse 
operation! 

Keep all changes!
(Blockchain Mode)

Removes B and 
keep changes 
normalized.
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The Next Millennium Document Format
The Miracle of Merge

• Adapt the GIT concept of Pull & Rebase

• If there are changes on the servers (client pulls)

• New changes have to moved beyond own 

(OT position adoptions apply)
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The Next Millennium Document Format
Collection of Challenges & Solutions

• There is a subcommittee for ODF collaboration:

OASIS ODF Advanced Documentation Collaboration SC

• I became chair – king without land – as yet no implementors

• After my proposal for future change-tracking was voted over

proposals from Microsoft & DeltaXML

• My key ideas: 

• Define what a change is, before try tracking it!

• Make a change disjoint of the physical document!

• Releasing a change “reference” implementation soon…

https://www.oasis-open.org/committees/tc_home.php?wg_abbrev=office-collab
https://github.com/tdf/odftoolkit/tree/1.0.0_SNAPSHOT/odfdom
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The Next Millennium Document Format
Collection of Challenges & Solutions

• What’s next for me:

• Doing an ODF Toolkit release ;-)

• For the future: Exchange existing ODFDOM changes 
implementation with a generated one

• Generation based on additional XML grammar info

1. What is a semantic entity: define XML nodes

2. How can a semantic entity be changed: 
Define mapping of change parameter to XML nodes

• Defining nothing new, just reverse engineering…

• Generate also “change specification” from it… (not new)
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The Next Millennium Document Format
Collection of Challenges & Solutions

http://docs.oasis-open.org/office/v1.2/os/OpenDocument-v1.2-os-part1.html#element-table_table

http://docs.oasis-open.org/office/v1.2/os/OpenDocument-v1.2-os-part1.html#element-table_table


42Svante Schubert 

The Next Millennium Document Format
Fragment Identifier on Semantics

• Every MIME-Type may define its own fragment identifier

• Best define build-in identifier on user’s semantic:

• Office Presentation: #7 is slide 7

• Office Spreadsheets: #B5:C7 or #mysheet.B5:C7

• Office Text: Every heading is by default a fragment 
identifier

See https://lists.oasis-open.org/archives/office/200812/msg00036.html

https://lists.oasis-open.org/archives/office/200812/msg00036.html
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Syntax Binding using Graphs

Box represents 3 connected Graphs)

Graph

Grammatik

CII XML

Graph

Grammatik

UBL XML

EU Semantic

Graph

Grammar Grammar
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The Next Millennium Document Format
Consider defining Schematron on Semantics

• There are Schematron files for 

• CII XML: 

• https://github.com/ConnectingEurope/eInvoicing-
EN16931/tree/master/cii/schematron

• UBL XML:
• https://github.com/ConnectingEurope/eInvoicing-

EN16931/tree/master/ubl/schematron

• Why not avoid duplication of semantic checks? 

• Define “Order date before invoice date” once on EU semantic

• Not on syntax level twice, generate it via syntax binding

https://github.com/ConnectingEurope/eInvoicing-EN16931/tree/master/cii/schematron
https://github.com/ConnectingEurope/eInvoicing-EN16931/tree/master/ubl/schematron
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The Next Millennium Document Format
Syntax Binding

Semantic Syntax

https://ec.europa.eu/cefdigital/wiki/download/attachments/59180282/CEFeInvoicingWebinar%239UnderstandingUBL_CII_v1.0.pdf?version=1&modificationDate=1520420915552&api=v2

https://github.com/svanteschubert/en16931-data-extractor

https://ec.europa.eu/cefdigital/wiki/download/attachments/59180282/CEFeInvoicingWebinar%239UnderstandingUBL_CII_v1.0.pdf?version=1&modificationDate=1520420915552&api=v2
https://github.com/svanteschubert/en16931-data-extractor
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The Next Millennium Document Format
Agile Specification (or the lack of it)

• Specification being the blueprint of software

• Problematic Time gap:

• Agile CI/CD software release weekly 

• Specification release every 18 month
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The Next Millennium Document Format
Agile Specification 

• Specification being the blueprint of software

• Problematic Time gap:

• Agile CI/CD software release weekly 

• Specification release every 18 month

• Obvious solution:

• Let software extract the required data from specification

• Generate as much as possible from specification

• Tests at Spec level

• Transitions from Spec Version to Version at Spec level
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The Next Millennium Document Format
Conformance Test belong to Specification
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The Next Millennium Document Format
Conformance Test belong to Specification

https://caniuse.com/

https://caniuse.com/
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The Next Millennium Document Format
Deciding on a Document Application should be as easy as buying a toaster
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The Next Millennium Document Format
Collection of Challenges & Solutions
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The Next Millennium Document Format
Modularize and Reuse Functionality

Language Server Protocol (LSP) from Visual Studio Code

See https://fosdem.org/2020/schedule/track/free_tools_and_editors/

https://microsoft.github.io/language-server-protocol/
https://fosdem.org/2020/schedule/track/free_tools_and_editors/
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The Next Millennium Document Format
Gap: ODF User Feature → ODF XML Syntax

• Page orientation on Paragraph (or Table)

• User View:
Paragraph → Orientation

• Syntax View:
Paragraph → Style → 
Master Page → Page Layout → 
Page Layout Properties → Orientation
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The Next Millennium Document Format
Gap: ODF User Feature → ODF XML Syntax
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The Next Millennium Document Format
Gap: ODF User Feature → ODF XML Syntax



56Svante Schubert Svante Schubert 

The Next Millennium Document Format
To remember…

• Cross-Format & Cross-Application offline collaboration

• Declare Semantics & their Changes (API)

• Must have “Machine-Readable” Specs in our CI/CD

• Modularize & decentralize Editor functionality (e.g. LSP)

• Syntax volatile, Semantic abstraction stable


