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Foreword

ISO (the International Organization for Standardization) and

IEC (the International Electrotech

nical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees coIIaborate in flelds of mutual interest. Other mternatlonal orgamzahons governmental

and non-goye
technology,

Internationa

SO and IEC have estabhshed a Jomt techmcal comm|ttee ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft Internat

Standards a
an Internatig

In exception
that which ig
publish a Te
every five y§g

Attention is
rights. ISO 3

ISO/IEC TR
Subcommitt

dopted by the joint technical committee are circulated to national bodies for voting. Publicatig
nal Standard requires approval by at least 75 % of the national bodies casting a vote.

al circumstances, when the joint technical committee has collected data of a different kind

normally published as an International Standard (“state of the art’, for example), it may deci
chnical Report. A Technical Report is entirely informative in nature and shall be subject to re
ars in the same manner as an International Standard.

drawn to the possibility that some of the elements of this document may be the subject of p
nd IEC shall not be held responsible for identifying any or all such patent rights.

29166 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information techno

be SC 34, Document description and processing languages.
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OASIS Open Document Format ODF 1.0 (ISO/IEC 26300) and Office Open XML (ISO/IEC 29500) are both
open document formats for saving and exchanging word processing documents, spreadsheets and
presentations. Both formats are XML based but differ in design and scope.

OASIS ODF 1.0 was published by OASIS as an OASIS standard in May 2005. The second edition of ODF 1.0

has
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dard by ISO (ISO/IEC 26300) in December 2006. Office Open XML was first approved in, Deg
e ECMA International General Assembly as ECMA-376. An updated version was published i
by ISO (ISO/IEC 29500). The corresponding version, ECMA-376 2™ edition, was published

Technical Report addresses both developers seeking to implement eitherjthe OpenDocy
e Open XML International Standard and template designers and other paWwer users whose g
cross the spectrum of XML and XML-related technologies which directly or remotely deal with

ange documents between formats, to extract data from or import’ data into documents
cations supporting the two formats.

Technical Report aims at analysing the two Internationak Standards and their underlying
5 of interoperability issues for a selected set of features. It analyses the way these

-based comparison. This Technical Report serves’as a preliminary technical translation
hating translatability between certain parts of the two International Standards. It does 1
ent implementations which can cause additional*kinds of interoperability problems.

Office Open XML and OpenDocument fermats are basically descriptions of schemas us
bssing documents, spreadsheets and-presentations created by office application suites. Bq

ciated with proprietary binary formats. XML schema definitions are normative parts of both
dards.

pulating documents is fundamentally facilitated by separating a document’s layout from
hg the layout and data- components independently of one another affords considerable
ing and editing officé;documents. Defining the structure and content of documents has been
International Standards. A document’s layout is ultimately governed by the implementation
in particular by the rendering engine. Thus, as depicted in Figure 1, using exactly the samsg
ribe a document does not guarantee that different office suites will produce ident
sequently;\this Technical Report focuses more on the definition of guidelines for the ti
ment structure, content and presentation instructions than on the preservation of document I3
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ats. A key design objective is to guarantee long-term access to data without the legal or techmical barriers
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yout.

issTechnical Report the two International Standards will be examined in their universality

and not by

comparing specific implementations such as Microsoft Office or OpenOffice.org/LibreOffice. For this reason,
various examples have been developed using a simple XML editor which supports both standards. The
names of specific implementations may be used in the use cases to illustrate the real world scenario behind
the use case. The figures in this Technical Report are created for illustration purposes, using available tools
such as OpenOffice 3.* and Microsoft Office 2010. It should not be assumed that the current versions of these
implementations support all the features needed to implement the use case, especially the document
standards and the translation between them.

Several use cases do not mention existing tools, but rather use abstract names such as document format A
(DF-A) and document format B (DF-B).

This Technical Report begins with a presentation of typical use cases characterizing scenarios where specific
features supported by both document formats are used. It then analyses the most important features of one

© ISO/IEC 2011 — All rights reserved Vi
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document format and shows how those features can best be represented in the other format. It then reviews
the concepts and various features of the two document formats in order to provide a good understanding of
the formats' common features and especially their differences. Most features can be translated to the other
format with varying degrees of fidelity. For the most important features, this Technical Report provides
detailed information on the implementation of the feature and the extents to which that feature can be
translated, including typical translation rules. Finally, an overview summing up the most important results and
deriving guidelines for the translation between both formats concludes this Technical Report.

The following abbreviations are used throughout this Technical Report:

e ODF, which stands for OpenDocument Format (ISO/IEC 26300:2006);

e  OOXML, which stands for Office Open XML (ISO/IEC 29500:2008).

It is hoped that this Technical Report will be useful in understanding how the ODF and OOXML:Internatjonal
Standards gompare and how their functionality can be mapped between the two formats. ltds a necegsary
step to the doal of helping achieve interoperability and harmonization between the two formats:

History of QDF and OOXML
ODF was orlginally developed by Sun Microsystems between 2000 and 2002 with the following objective:

“To create as a community, the leading international office suite that will run‘en all major platforms and provide
access to all functionality and data through open-component based APIs and an XML-based file format.”

In 2002, the standardization process was initiated at OASIS, and{in 2005 the standard was published as
OASIS Open Document Format for Office Applications, abbreyiated as OpenDocument or ODF. In 4006,
Open Document Format for Office Applications v.1.0 became:an*ISO International Standard (ISO/IEC 26800).
Open Document Format for Office Applications v.1.1 has been published by OASIS as an OASIS standdrd in
February 2007. At the time of writing (June 2011) ersion 1.2 has been released as a Comnjittee
Specification 1.0. While version 1.0 of the ODF standard only consists of one part, the current versipn is
structured into three parts: core, formulas, and packages.

Microsoft followed suit in 2006 via the Open Spécification Promise (OSP?2) by opening the format of its 007
version of the Microsoft office suite (version-12) for which it also uses XML as an exchange and stdrage
format. OOXML is a file format originally(developed by Microsoft as a successor to its earlier Office 200 file
formats. It iJ used for representing spfeadsheet, presentation and word processing documents. In 2006 Qffice
Open XML pecame an ECMA standard (ECMA-376, 1% edition). In 2008, a revised version of ECMA-376
bedcame an |ISO International Standard (ISO/IEC 29500:2008), which has its equivalent in the ECMA1376,
2" edition.

ISO/IEC 29500 is structured into four parts, each of which contains normative as well as informative matgrial:
Fundamentgls and Markup Language Reference, Open Packaging Conventions, Markup Compatibility] and
Extensibility| and Transitional Migration Features.

At the time gfwifiting (June 2011) the following corrigenda and amendments have been published:

e |SO/IEC 29500-1:2008/Cor.1:2010, ISO/IEC 29500-2:2008/Cor.1:2010, ISO/IEC 29500-3:2008/
Cor.1:2010 and ISO/IEC 29500-4:2008/Cor.1:2010, containing minor technical corrections and
editorial modifications;

e |ISO/IEC 29500-1:2008/Amd.1:2010 and ISO/IEC 29500-4:2008/Amd.1:2010, containing namespace
changes and maodifications concerning the usage of percentage (%) values;

1 http:/iwww.openoffice.org/about _us/ooo_release.html
2

http://www.microsoft.com/interop/osp/default.mspx
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e |ISO/IEC 29500:2011 (ECMA 376 3" edition) as a consolidated version of OOXML containing the
above-mentioned corrigenda and amendments;

e |ISO/IEC 26300:2006/Cor.1:2010, containing editorial modifications;
o |ISO/IEC 26300:2006/Cor.2:2011, fixing editorial errors.
In addition, the following Amendments are under preparation:

¢ Amendment 1 to ISO/IEC 29500-1:2011 and Amendment 1 to ISO/IEC 29500-4:2011 about ISO 8601
dates;

¢ Amendment 1 to ISO/IEC 26300:2006 introducing ODF 1.1.

© ISO/IEC 2011 — All rights reserved ix
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Information technology — Document description and
processing languages — Guidelines for translation between
ISO/IEC 26300 and ISO/IEC 29500 document formats
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
translation

type

methods used when translating between ODF and OOXML documents

NOTE T

. one
one
roun

roun

3.2
translation
quality of a
NOTE 1 T

NOTE 2
authors.

1

3.3
document t|
characteriza

NOTE 1 T
presentation

NOTE 2 S
one documen

NOTE 3 T
34
document g

description ¢

NOTE1 A

pres

NOTE 2

his Technical Report distinguishes four translation types:

vay ODF tU UU)\?V“. tldl Ib;dtiul Iy

vay OOXML to ODF translation;

H trip ODF to OOXML to ODF translation;

i trip OOXML to ODF to OOXML translation.

fidelity
ranslation process between the ODF and OOXML document formats
ranslation fidelity depends on document properties.

ranslation fidelity cannot be measured in an absolute manner; it depends on the intentions of the docun

ype
tion of the specific purpose and content of a document

nis Technical Report distinguishes three smajor document types: word processing, spreadsheef]
ocuments.

bme document features only exist in”one document type; other features have been defined for more
f type.

he association between ‘document type and document feature can be different for ODF and OOXML.

roperty
f differentyet independent dimensions within the specification of a document

5 defined in 4.2 this Technical Report distinguishes the following document properties:

entation Mstructions;

content;

dynamic content;

meta data;

annotations and security;
document parts.

Document properties are implemented using document features.

ent's

and

than
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3.5
document feature
characterization of a document used to implement specific aspects of a document property

NOTE 1 Document features are visible to a user.
NOTE 2  Document features are illustrated by associated use cases in this Technical Report.

NOTE 3  The terms feature, functionality and sub functionality are used to structure the comparison of both document
formats in Clause 6.

NOTE 4  Document features implement document propetrties.

3.6
docuiment format
syndgnym for document standard within this Technical Report

3.7
fungtionality
refinement of document features

NOTE 1 For example, the format of a paragraph is a feature and the<height of a line is a functionality.
NOTE 2  In many cases functionality is implemented using XNL)types or elements.

3.8
sub [functionality

itemization of functionality

NOTE 1 For example, the height of a line.¢an be defined as fixed, font-independent, automatic, etc.
NOTE 2  In many cases sub functiorality is implemented using XML attributes.

3.9
translatability level

rough scale for translation fidelity

NOTE 1 Tranglatability /levels are used in Clause 6.

NOTE 2 Translatability levels have a three tier range (low, medium, high).

3.10
translation complexity

description of the complexity of the translation process for document features, considering their structures and
associated translation rules

NOTE 1 Translation complexity is a three value metric system (easy, moderate, difficult).

NOTE 2 Translation complexity is used in Clause 8 to classify the translation of document features or functionalities
from one format to the other.

© ISO/IEC 2011 — All rights reserved 3
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4 Basic principles
4.1 Structure of the report

The report is structured according to the viewpoints introduced in the reference model for Open Distributed
Processing ODP (ISO/IEC 10746). Refer to ISO/IEC 10746-1:1998 and ISO/IEC 10746-3:1996.

4.1.1 Enterprise view

The enterprise viewpoint is concerned with the purpose, scope and policies governing the activities of the
specified sy$tem within the organization of which It IS a part. All requirements that are relevant 1o defining the
architecture jand properties of the system are gathered in this viewpoint.

In clause 5 the TR describes the translation process from the enterprise viewpoint. It focuseson use cases
that describg how a document is used in a specific scenario. Features and functionalities 0f documents like
presentation| instructions, structural information, application context, and the content its€lf -as well as cartain
conformance classes based on translation types and properties have been taken inte‘consideration. Usdrs of
document standards and decision makers are the intended readers of this section,

4111 Use case template
To facilitate pomparisons and a quick overview, use cases are described using the following template:

Textual description:

e Destribe the scenario/story the use case is going to tell;
e Inclgde one or more figures demonstrating the use*Case (optional);
e Defipe the translation type and fidelity to be demonstrated.

Implementgtion:

e Destribe the features necessary to implement the use case.

Use case3 name:
Translation-type and properties:
ODF > OOXML
One-trip translation or/and
OOXML > ODF
Round trip translation 0DF900/X'V1|1L90DF
or/an
OOXML->ODF->00XML
Presentation instructions v
|mY + + +
ULCUTNTICTit GUTILGCTIU v
Dynamic content v
Metadata v
Annotations and security v
Document parts v

3 For details about the use case table please refer to section 4.2.

4 © ISO/IEC 2011 — All rights reserved


https://iecnorm.com/api/?name=f4dd536e398891c29df2819c54df2a5a

ISO/IEC TR 291

Additional properties

Required features:
Feature a including references to standards
Feature b including references to standards

Requirements:

Describe how the doct lmnnf‘/e) used-in the use case should be defined to achieve the inte

66:2011(E)

Describe the expected behaviour of a feature's translation between both International Standards;

ded

Con

4.1.2

The
that

In cl
featd
impls¢

4.1.3

The
the
of in

In cl
func
XML
stan

4.1.4

The
engi

fidelity.

Clusion:

Compatre the applicable features in both International Standards and the translation rules
as elaborated on in clauses 6 and 8.

Computational view

computational viewpoint is concerned with the functional decomposition of a system into a
nteract at interfaces: thus enabling system distribution.

ause 6 the TR describes the translation process from thé computational viewpoint. It foc]
res and functionalities of a document. The whatsis described, independent of how th
bmented in the particular standard. Power users and/developers are the intended readers of t

Information view

nformation viewpoint is concerned with.the kinds of information handled by a system and c
se and interpretation of that information. An information specification of a system defines th
ormation and the semantics of infermation processing.

buse 7 the TR describes the franslation process from the information viewpoint. It is focusing
ionality and features of a_document are implemented in the standards. The document stru
markup are described. ‘Power users, developers and persons responsible for the mainter
jards are the intended readers of this section.

Engineering view

engineering viewpoint is concerned with the infrastructure required to support system dis|
neering “specification defines the mechanisms and functions required to support distribute

betw

and fidelity

et of objects

uses on the
e feature is
his section.

nstraints on
e semantics

on how the
cture and its
ance of the

tribution. An
0 interaction

een/objects.

In clause 8 the TR describes the translation process from the engineering viewpoint. It focuses on how the
features and structures are translated and preserved in the translation process. Developers and persons
responsible for the maintenance of the International Standards are the intended readers of this section.

4.1.5 Technical view

The technology viewpoint is concerned with the choice of technology used to support system distribution.
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In clause 9 the TR describes the translation process from the technical viewpoint. It focuses on avai

lable

resources and tools for creating, editing and translating documents. All groups mentioned above are the

intended readers of this section.
4.2 Approach

This TR takes a use case based approach to identify the requirements needed for translating between

ODF

and OOXML. As depicted in Figure 2, use cases are selected and categorized along two lines: type of
translation and document properties defining the fidelity of a translation. This approach covers all aspects of
translations between the two document formats. Both International Standards define a storage and exchange

format for documents, including information about both a document’s presentation and its content.
process of document rendering or laying out is beyond the scope of the actual standards, and thus beyen
scope of both the translation process and this report.

Graphic fide]ity between different rendering engines (i.e. layout implementations), anothercimportant catsg
of uses casgs, is also beyond the scope of this report. In such use cases, different_rendering engines
provided with the same information, but may produce visually different results. Sincehe actual layout prg
is not descriped by either the ODF or the OOXML International Standard, this report does not deal with
use cases. However, it does cover preservation of layout information and preSentation instructions ar
format transjations so that the selfsame rendering engine can produce the (same visual result from the {

The
0 the

gory
5 are
cess
such
bund
ame

information gncoded in different formats as depicted in Figure 1. Neverthgless, from a user's point of vigw in

many use cases the graphical appearance of a document will be the major criterion for the evaluation g
fidelity of a transformation process. Therefore the graphical appearafice of the documents depicted in Fig
should be independent of the chosen path.

Transtation
Documents

ODF
Presentation instructions

—

Application A

Path A Path C

B/=C
OOXML

f the
ire 1

Rendering Rendering
engine X engine Y
A

| Applications | Lo
ODF <-> OOXML

Figure 1 — Translation of presentation instructions

Use case descriptions reference subclause 4.2 for the description of demonstrated translation types
fidelities and clause 6 for a comparison of required features and functionalities.

and
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Translation types Document properties

One-time translation Presentation instructions

OOXML -> ODF
ODF -> OOXML Document content

Dynamic content

Paiimd 2uld bemian laslma
NUUIIU- U P uaridiauvii

OOXML -> ODF —> OOXML Meta data
ODF -> OOXML -> ODF
Annotations and security

-

Document parts

Figure 2 — Use case category m&{&w

Presentation instructions include all layout and @ tation related information such as fg
margins, colours, paper layout and settings, K\ nimation in office documents.
O

Document content covers all propertiesQ;}‘ content (such as text, graphics and formy
directly by the author of a document. ®

66:2011(E)

nts, spacing,

las) defined

Dynamic content covers all aspects’ of automatically generated content including calculations or form

functionalities such as fieIdS@nerated tables or dynamic references.

Metadata cover all infi on apart from the core document content. Metadata are useg
meta information atg&]ﬁ the document such as the generator, version, authors and tg
accessibility of d@ments, for instance by using certificates.

Annotation security covers all aspects of annotations used in a document including
change t@ktng, collaborative functions and security features such as encryption and accs

to describe
ensure the

comments,
bSs control.

?(o&nt parts cover all aspects (editing semantics) of structural document properjes such as
a

ragraphs, headings, headers, footers, tables, lists, footnotes, indices and captions.

Some USE cases focus on a one way transiation process from standard A 1o standard B, a typica

| scenario is

where the author of a document uses a tool that supports a different standard than the tool used by the reader.
In the case that different authors of a document are using tools supporting different standards a round trip
translation process has to be supported. The requirements for such processes are much higher than for one-
way translations because mutual mappings between the International Standards have to be possible.

The report introduces the concept of use cases to demonstrate document features. As depicted in Figure 3,
these features are used to implement the document properties described above. Each feature is refined by
functionalities and sub functionalities. The use cases, together with their required document features, are
introduced in clause 5. Features, functionalities and sub functionalities are described and compared in
clause 6.
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Categorized by
e .case Document type
Section 5

Document properties

Section 4
Implements
Requires, demonstrates Document features
Section 6, 7
Refines
Functionality N
Section 6, 7 '\

Instanthtg(s]/

Sub functionality ,\Q) ’

Section 6, 7 (]9

Figure 3 — Relation between functionality and document properties’sm features

A detailed description of the XML representations of selected document f; es used in the use cas
given in clapise 7. These descriptions show how similar features are il@ ented in specific ways in
document fprmats. In some cases a feature is implemented usigs\ om
structures, in some cases a feature has to be implemented by a c@b ation of corresponding features i
other docunfent format and in some cases a feature is only @able in one of the two formats. Clay
concludes the analysis of specific XML representations and.introduces examples of characteristic transl
algorithms cpvering the whole translation spectrum. It giveé\h}amples for high visual fidelity as well as for|
structural fidelity. Guidelines for end users telling wh be done and what should be avoided durin
joint prepardtion of a document will be derived from g@wriety of translation fidelities.

¥
xO
5.1 Introduction ‘\C\)j“

O

This TR takles a use case base§ épproach in order to identify the necessary requirements for transl

5 Use cases

between OOF and OOXML do ents. It describes the translation process from the ODP enterprise view
when utilizing use cases an«fstates how a document should be used in a specific scenario. The expected
observable pehaviour @’[ranslation process is described here, as based on the translation types
documents ropertiee%x‘plained above. The comparison of both behavioural types is then used to mes

the fidelity o this(t)@s ation process.

BS is
both

parable and easy translatable

n the
se 8
ation
high
y the

ating
point
and
and
sure

The TR defipes Gse cases for each of the three major document types and for documents consisting of m

utual

included document types.
5.2 Word processing documents
5.21 Empty document

Textual description:

When a new document is created either in ODF format or in OOXML format, the user initially sees an e

mpty

document. When the document is saved without any further editing, it is generated without user content but it
contains some initial metadata and presentation instructions. This initial content should be preserved as much

as possible during the translation process.
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Figure 4 — Empty word processing document

Implementation:

The term empty document is not defined in both International(Standards. Each application has ifs own initial
metgdata and presentation instructions. For example, apn~empty document has a default section, a default
paragraph and a default definition of a page layout witheut User defined content.

Use case name: Empty wordprocessing document
Translation type and properties:

One-trip translation v
Round trip translation v
Presentation instructions v

Rocument content

Dynamic content

Metadata v

Annotations and security

Document parts

Required features:
e Metadata
o OOXML: Subclause 8.3; 17.*
o ODF: Subclause 3.1

Requirements:
The following behaviour should be maintained no matter which standard is used:

e Presentation and style instructions remain unchanged;
e Metadata remain unchanged.

© ISO/IEC 2011 — All rights reserved 9
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It is not necessarily expected that both International Standards will use similar defaults for metadata.

Conclusion:

Neither ODF nor OOXML can precisely define the term empty document. Thus the content of an empty
document depends more on the application used to create it than on the standard. When an empty document
defined in format A is opened in format B, presentation instructions can be preserved. However, the initial
view of the empty document may be slightly different, depending on the rendering engine. Metadata can be
translated accordingly, even though some information like the application creating the document may be
modified.

5.2.2 Sim;LIe text and paragraph formatting

Textual deslcription:

This use cage describes the issue of a business letter and its translation between the Intepnational Standards
ODF and OQXML with a special focus on formal aspects. The scenario starts with user John' who has degided
to file a complaint to his preferred airline about a delayed flight which caused somédrouble to his aggnda.
John works pn his private laptop using format A and starts to write the letter which-looks like the one depijcted
in Figure 5. After finishing the letter, John emails it to his secretary Mary. Mary imports the document to 3 tool
using forma{ B to check visual appearance and spelling. Then she emails it toythe customer complaints cgntre
(CCC) of GgFast Air in London. The receiving agent in the CCC in London-works again with format A.

John Marketer
a6 Somerset Lane
Eai Tak, Eowloan

Hong Eohg

April 01, 2009

Customer Complaints Centre
GoFast Air

2201 Main Street

London

England

Subject: Complaint about delayed flicht N° PA1234

DeanSirMadam,

It 15 with great regret that I observe the decline in reliability of GoFast Aw Thiz i not in
keeping with my past experience.

On the 20% of March 2009 flight Mo P47234 was delayed by two hours. Due to this
unprecedented delay at the Hong Eong awport T missed a very important appointment in
Tenden aeaveenlt of which o lot of coste hawe been inenrred Te there any bind of sppropriate

compensation that you provide 7
Thank vou for your prompt attention. Ilook forward to hearing from you soon

EBest Eegards,

John Marketer

Figure 5 — Sample letter
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Implementation:

This sample letter makes use of all typical text formatting features. There is centred text on the top and the
date information is positioned on the right. The receiver’s address is aligned on the left. The letter's body
paragraph is justified. The letter contains a bold paragraph as the subject line as an example of paragraph
formatting. Embedded italic characters in the body text are used as an example of the text formatting feature
that allows specific attributes for parts of a paragraph to be defined. An image representing the signature of
the author is embedded at the end of this document. Presentation instructions, content and parts of the
document must be preserved during translation.

Use case name: Simple text formatting
Translation type and properties:

One-trip translation

Round trip translation

Presentation instructions

AN Y Y

Document content

Dynamic content

Metadata

Annotations and security

Document parts v

Required features:
e Text formatting
o OOXML: Sublause 8.3, 17.*
o ODF: Subclause 2.3, 4, 9.5, 14.%, 15.4
e Paragraph formatting
o OOXML: Subclause15.2, 17.*
o -~QDF: Subclause 2.8,4.2,9.3,7.12, 14.*, 15.*

Requirements:

This|scenario requires thepreservation of presentation instructions during multiple translationg of a formal
business document. A'formal business letter is a common example of the application of basic text processing
functionality. A formaletter should strictly conform to a set of guidelines which can be divided info aspects of
presgntation and_content. Regardless of the text processing applications used to create it, a bus|ness letter’s
appgarance.and structure should remain identical throughout the translation process.

Contlusion:

Table 1 and Table 2 in Subclauses 6.2.1 and 6.2.2 show how good the required features can be translated
between the two International Standards. Simple text formatting such as bold or italic characters and
paragraph formatting such as text alignments can easily be converted between the two formats, with the
exception of theme fonts, which are not supported in ODF.

5.2.3 Asian language support

Textual description:

Mr Zhang San is going to sign an employment contract with Huaxia, Inc. The human resources (HR)
department of Huaxia, Inc. prepares the draft in format A. The draft is then sent to Mr Zhang San’s email inbox
to ask for comments. Mr Zhang San opens the draft using software supporting format B. After some
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discussion Mr Zhang San finally agrees with the content. He signs the contract and sends it back to Huaxia,
Inc. The HR department also signs the contract and prints paper copies.

The screenghot above is a short employment contract in Chinese. The translated version is shown in Figu

In the first life of thexbody of text above, the first character? # is dropped into two lines. The employee 1
is expressed iy Chinese characters with Pin-Yin (phonetic transcription). The contract item list is number
Chinese seq irst i ' ' ich i '

FEI &

/l’»b zhdang sdn
T EAF (UFHRED ETARE, A 0GaiEm, BA % = (UFKRZD

AFAR AT LM, T &

i

A RATROEIR AR, 4 2000 4F 12 H 31 Hil.

- rabe ol == - 12 o =TVl WA VA T MR = |
Tty -t

Eﬁ_fj_ (ﬁ‘%iﬁ): LJJ_ (EZL‘%H—)
AR N BFERFEN:
—OONFI—H=1—H —O0MNEFH=1—H

Figure 6 — Chinese employment contract

An employment Contract

Huaxia, Inc. (hereinafter referred to as Party A) , due to work requirements, in accordance with
the relevant laws and regulations, employs Zhang San(hereinafter referred to as Party B) as
its employee. By consensus, made the following provisions:

1. The contract is valid for one year. Thewexpiration date is December 31, 2009.
2. Wage for a prabationary period is R¥B 1,000 yuan / month.

3.

Party A (seal): Party B (seal or sign):
Legal representative: Legal representative:
December 31, 2008 December 31, 2008

Figure 7 — Translated contract

re 7:

ame
ed in
rabic

numbers and Chinese characters. The second item in the list uses the currency symbol ¥ . Another date is
used in the bottom line. It consists of Chinese characters only and is different from the previous date.

4

12

The first character in the sample text is a SimSun character.
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Use case name: Asian language support
Translation type and properties:

One-trip translation

Round trip translation

Presentation instructions

Document content

AN IR NI RN BN

Dynamic content

Metadata

Annotations and security

Document parts

O

Required features:
e Text formatting

OOXML: Subclause 17.3.1%,17.3.2.10,
17.3.2.20, 17.3.2.26, 17:3.3.25-28,
17.15.1,17.16.4.3.1, 17-16.5.%, 17.18.59,
18.3.1.92, 18.18.6.%, ,18.48.27, 18.18.73,
20.1.10.61, M.1.9.2

ODF: Subclauser 54, 6.2.*, 12.2.2,
15.2.21,15.4%:15.5.32-33, 15.6

lirements:

example, ASCII font, High ANSI font,

scenario requires the preservation ofspresentation instructions during multiple translations
business document. Chinese document-editing usually has to consider the following properties:

East Asian font and Complex Script font.

Font size, whichrmay use different measurements from pt (point), e.g. hao (5);

Chinese special characters, such as currency symbol ¥, which can be found in certain f
requires\number formats, especially in spreadsheets that support such currency symbols.

Special numbers such as full-width decimal 1, 2, 3 ; traditional ideograph H,Z.,I4; zodiac id

of a formal

Font family, which depends en-the encoded character set being used. Furthermore, a word processing
document should be able to specify up to four fonts which can be used in the contents

bf a run, for

onts only. It

eograph T,

the above use case: &7, 2.

s Chimese counting—,——andChinese tegatsimptified; whichrare used—mthe T

bered list of

Special date and time format such as “August 9, 2008” can be expressed as —~ OO —4/\ H JLH or 2008

4 8 A 9 H; “5:36” am can be expressed as b4 ik =754 or L4751 36 4.

Digital formats such as 12345 can be expressed as — /i ~ T =H WM+ 1 or & RAT &AL

(popularly used in accounting).

Writing direction such as lines from right to left and text flow from top to bottom;

© ISO/IEC 2011 — All rights reserved
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East Asian typography rules for first and last character per line (kinsoku) such as the characters which

are not allowed to appear at the beginning and end of the lines, or the rule defining whether the space
between Chinese and Western characters should be adjusted or not.

defining

used in

whether data should be sorted by Pin-Yin or stroke;

the above use case, and similar;

Automd

Setting
docume
content

A formal C
document’s
of the word

Conclusion{

Both format

direction angl document grids mentioned in the requirements. But due to differences in descriptive power

appearance

another format. For example, as fonts for text runs (span) both formats support Western fonts, the East /

font and thdg
while OOXM
method (coy

formats, e.g.

supported, 3
are not iden
OO NHFH
typesetting
rules in ODK
OOXML spgq
between ph

appointed; this is notisupported by ODF although the font size of the ruby text can be adjusted by

associated d

tically adjusting the spacing of Latin and Chinese text as well as Chinese text and numbers;

b for the document grid, which enables precise layout of full-width Chinese characters” wit
nt by specifying the desired number of characters per line and lines per page forall-Chinesg
in the section.

ninese document should strictly adhere to these typesetting conventiofis. A formal Chi
appearance and structure should remain identical throughout the translation process, regar
brocessing applications used to create it.

s offer support for Asian languages, such as Chinesefonts, sorting methods, kinsoku,
and structure created by either format may have some discrepancies when translated

Complex Script font. However, ODF can specify different sizes and weights for each of

L can’t. When displaying special numbersiin numbering, OOXML provides a number constru
nting mode) as well as a number sequence where each sequence can have different numb
, chineseCountingThousand and-\chineseCounting. In ODF only the number sequenc
nd it can use one numbering format only. Both formats provide date and time formats, but
ical. Therefore it is not knownif every format can be translated without difficulty. For exampl
“A=+—HEM#M= in OOXML cannot be translated into ODF. Differences also occ
aboos and rules for Asian languages. OOXML provides a superset of the typesetting taboog
F, therefore some ofthis information will be lost in the translation. Regarding the phonetic g
cifies the appearance in more detail than ODF does. For example, OOXML allows the dist
bnetic guide text'and phonetic guide base text as well as the phonetic guide text font size f{

haracter style.

5.2.4 Line

breaks in East Asian text

Textual des

cription:

Sorting method to be used when sorting data in either word processing tables or spreadsheet tables,

Chinese typography settings such as characters above other characters, phonetic transcription Pin-Yin

nin a

text

hese
lless

text
, the
into
sian
hem
ction
bring
e is
they
e,
Lr in
and
uide,
ance
o be
the

Chulsoo uses a format A word processing application to write down Korea’'s national anthem lyrics for his
cousin who uses a format B word processing application. Since Chulsoo’s cousin is a second generation
American Korean who does not speak Korean well, Chulsoo wants to make sure that his cousin learns correct
Korean including word spacing and the correct grammar rules through the lyrics.

14
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=Eiea MEio] 0l2 0 252 dt-Yo] H2EAb 22 ue} oty 225 A
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Figure 8 — Korean text with character unit support
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Figure 9 — Korean text without character unit support

Implementation:

To ensure the Korean word spacing grammar rules are correctly observed, character units for Eajst Asian text
shoyld be implemented in both word processing formats. At the end of first lines in Figure 8 and Figure 9, the
word 7t is supposed to be one unit after the”Zl&d ZHt unit. Format A in Figure 8 change$ the line to
corrgctly display the Korean words while format\B in Figure 9 breaks down one word into two lines.

Use case name: Line breaks in East Asian languages
Translation type and properties:

One=trip translation v

Round trip translation

Presentation instructions v

Document content v

Dynamic content

Metadata

Annotations and security

Document parts

Required features:
e Indexes
o OOXML: Subclause 21.1.2.2.2,
17.3.1.16
o ODF: Subclause 15.5.34

© ISO/IEC 2011 — All rights reserved 15


https://iecnorm.com/api/?name=f4dd536e398891c29df2819c54df2a5a

ISO/IEC TR 29166:2011(E)

Requirements:

If a format A user choose not to allow Korean texts to wrap in the middle of a word, then at the end of a line, a
Korean word would stick together without breaking into two parts in two different lines regardless of the line
break. After the translation to format B is complete, a user of format B should able to see the Korean word as
one unit. The main requirement in this scenario is that the Korean words at the end of the lines should stay as
one word when the document translates from format A to format B.

Conclusion:
OOXML Suppufta thc funbtiun thdt Edbt I‘"\'\b;all VVUIdb ohuu:d IIUt bc Il.‘}ll.)lr\cll ill Ldo’l Uf d :II IS blca'r\. DIGVV;I
also introduges an attribute called @enLnBrk which specifies whether an East Asian word can be brok

the middle g
line break ry
Internationa
text layout in
jlreg-200904

5.2.5 Text

f a word and wrapped onto the next line without a hyphen being added. ODF does et su
les for East Asian words. Furthermore, when users use East Asian in their documentation,
Standards do not support hyphenation use in line breaks. Detailed requirements on Japa
cluding line breaks are given in the W3C Working Group Note http://www.w3-0org/TR/2009/N(
04/.

direction

Textual deslcription:

John needs
balance the
A word prog
processor.

to figure out how his company's East Asia Division EAB“has been working on their que
worldwide real estate business. He asks his EAD parthéer for a sales report. John uses his fg
essor to open the EAD report provided by his EAD partner who in turn uses a format B

gML
BN in
bport
both
nese
DTE-

st to
rmat
word
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Higure 10 — Top to bottom vertically-and right to left text flow in paragraphs in OOXML and ODF

2001 OfAlOF o= BEM AT HIA

ol [} ¥ 150,000

rec ne
E

oj ¥ 42,000,000

Figure 11 — Top to bottom vertically and left to right text flow in an OOXML tabl¢
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Figure 12 — Top to bottom vertically and left to right text flow in an ODF table
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Implementation:

Various text flows can occur in a document. Text can flow from top to bottom vertically, left to right horizontally
and vice versa respectively in the entire document or a document part such as a paragraph, a table, and a
section.

Use case name: Text direction
Translation type and properties:

One-trip translation v

Round trip translation

Presentation instructions v

Document content v

Dynamic content

Metadata

Annotations and security

Document parts v

Required features:
e Textdirection
o OOXML: Subclause 17.3.1,41,)17.4.7.3,
17.6.20, 17.18.93
o ODF: Subclause 15.2.49,15.4.42~43,
15.5.39~37, 15.7.8, 15.8.13, 15.11.1, 15.11.3,
15.27.9~12, 15.27.27

Requirements:

In Figure 10|the text flow in the paragraph istop to bottom vertically. In Figure 11 and Figure 12 the tex{ flow
in the tables| is top to bottom vertically for-country names and the other texts flow left to right horizontally] The
main requirgment in this scenario is that-the text flow in a paragraph and a table in a format B document can
be correctly franslated into a corresponding paragraph and table in a format A document.

Conclusion{

Text flow in paragraphs-and tables can be well translated between both formats. Both International Standards
support top fo bottom vertically, right to left horizontally, and vice versa respectively. In OOXML text directions
apply in panagraphs; tables, and sections. In ODF text directions apply in paragraphs, tables, and frames.
However, note that when dealing with text direction within a table, ODF inherits the text direction of the

: badeila OO 4ot L " i b o e oL
associated paragrap-wnhe-ooXivic tSeS-SeparateieXraireCuonsS-witntimetaote:

5.2.6 Phonetic guide functions

Textual description:

Yunjung opens a report about the history of the Korean language from her colleague Prof. Kim. Yunjung uses
a word processing application which uses format A to open the file. Prof. Kim had created it with a different
word processing application which uses format B. Figure 13 shows a sample paragraph of the report created
with an OOXML tool.
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Figure 13 — Sample ruby text’ in Korean in OOXML
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lementation:

Figure 14 — Possible result of a translation to ODF

of the more advanced features of word processing is the usage of the ruby text especially in Asian
lages such as Chinese, Japanese,) ‘and Korean. The Korean language is based on Hanja (Chinese
Acters). These characters are sometimes insufficient to determine meanings if the intended rgaders of the
bre not familiar with Hanja. Te-avoid this, Korean text uses ruby text to provide additional infoqmation. This
rpt shows a sample paragraph using ruby texts in a Korean text document. There are right vertical, right,
bottom ruby texts associated with the base characters in Figure 13.

5

Refer to http://www.w3.org/TR/ruby/ for information about "ruby text"
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Use case name: Phonetic guide functions
Translation type and properties:

One-trip translation v

Round trip translation

Presentation instructions

Document content

Requiremell\ts:

During the
below ruby t
parts should

their position.

Conclusion{

ODF and O
phonetic gui
of the base
alignment w

5.2.7 Tabl

ext position with its associated base text, as:shown in Figure 13, should be preserved. Docu

D H 4 4
yrarnie CUTIICTIL

Metadata

Annotations and security

Document parts v

Required features:

e Text direction
o OOXML: Subclause 17.3.3.25~28; 17:1875
o ODF: Subclause 5.4; 14.8.4; 15.2.21~28;
15.6.*

ranslation between the two formats, presentation instructions such as the vertical, above

be consistently translated, thus enabling, readers to edit the ruby text and super/sub scripts W

DXML both support rubytext. OOXML supports the @rightVertical attribute, which specifieg
e text must be right aligned with respect to the base text, and displayed vertically and to the

text, regardless ofithe alignment of the base text. ODF does not support this right ve
hich is used quiter often in Asian languages including Korean with Hanja characters.

bs and field functions

Textual delcription:

Using form

and
ment
ithin

that
right
rtical

A*John plans to provide an invoice summary draft for his marketers to inform them about

their

monthly trading results. After filling out the sales report John emails it to his marketers. Using different word
processing applications supporting format B, the marketers wait for the figures so they can spread the news to
their own division staff.

Figure 15 shows a brief excerpt from the sales report.

20
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Implementation:

One of the more advanced features of text processing is the usage of tables and predefined field functions as
seen in Figure 15. This excerpt shows a table with joined cells and common text formatting. Cells are joined
up to span multiple rows and columns. Different cell alignments appear as left, centre and right aligned text. A
hyperlink is inserted into the header row of the table. The figures are presented as nested tables.

Real Estate Information
Bulletin Summary 2010 Wednesday, 01 June 2011

WWWONar keteT-CoNMTEPOrtS

2010 Results
Divisions & Properties

1¥ Quarter 2 Quarter
Division 1 Rentals $150 000 $175 000
Sales $420 000 $382.,0Q0
Division 2 Rentals $135.000 8175 000
Sales $390 000 $376 000
Division 3 Rentals $310 000 $340 000
Sales $612 000 $685 000

Figure 15 = Sample table

Use case name: Tables and field functions
Translation typeand properties:

One-trip translation 4

Round trip translation

Presentation instructions v

Document content v

Dynamic content

Metadata

Annotations and security

Document parts v

Required features.
e Tables
o OOXML: Subclause 17.*
o ODF: Subclause 8.1, 15.*

Requirements:

When translating such a document between the ODF and OOXML International Standards, the result must
meet structure related requirements in addition to preserving the visual appearance of simple text and
paragraphs as shown in Figure 5. Document parts must be consistently translated to enable users to edit
hyperlinks, table cells and even complex nested tables after converting the document’s format.
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Conclusion:

The table tables in subclause 6.2.3 shows that the translation of table structures between ODF and OOXML is
supported in most cases. Problems appear when using table background patterns (not supported by ODF) as
well as sub tables (not supported by OOXML). Another problem is ODF’s lack of support for certain layouts,
such as the right to left layout. Such layout options could be emulated within the options available to ODF, but
even so they would still require a complex translation. ODF’s lack of support for document themes that are
frequently used in OOXML could cause information loss during translation. These differences restrict the
translatability of tables between the two International Standards.

5.2.8 Footnotes and endnotes

Textual description:

Footnote in section 1! Footnote in section 2% f

Endnote in section 1' Endnote in section 2

! Endnote 1
" Endnote 2

! Footnote 1 2 Footnote 2

L

Figure 16 — Footnotes and endnotes in OOXML

Foomate in section 13 Footnote in section 27

Endnote in section 1 | Endnate in section 2!

FFootnate 1
¥ Fostnote 2

Figure 17 — Footnotes and endnotes in ODF
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John is working on scholarly papers for his standardization forum. He sends two draft papers with footnotes
and endnotes to his colleague Smith to check conformance of contents and references. John uses a format A
word processor. He saves the two drafts as paper1_draft and paper2_draft. Smith makes a few corrections on
John’s papers with his format B word processor and saves them as paper1_final and paper2_final. Afterwards
Smith sends the final versions to the other members of the forum. Some open the files with a format A word
processor, others open them with a format B word processor.

Implementation:

Authors use footnotes and endnotes to present references in a document. A footnote reference mark in the
body of the text is used to indicate that additional information is in a footnote and an endnote reTence mark

indicates that additional information is in a endnote. Both footnotes and endnotes use a numbering system to
show readers if they need to look for footnotes at the bottom of the pages or endnotes! at th
sectipn or at the end of the document.

end of the

Use case name: Footnote and endnote
Translation type and properties:

One-trip translation v

Round trip translation

Presentation instructions 4

Document content 4

Dynamic content

Metadata

Annotations and security

Document parts v

Required features:
e Footnote & Endnote
o OOXML: Subclause 11.3.4, 17.11.*
o ODF: Subclause 5.3.1, 6.3.1, 6.6.5,
14.9.2,15.2.18, 15.2.20, 15.7.9

Requirements:

In bath sections footnotes should be located at the bottom of the page under the separation lings. Endnotes
shoyld be located at the end of the document. The main requirement in Figure 16 and Figufe 17 is that
endnotes have to be placed at the end of the document.

Conclusion:

The numbering system used for footnotes and endnotes (Arabic and Roman numerals) translates well
between OOXML and ODF. The location of the footnotes is similar in both formats. The thickness and length
of the separation lines are a little bit different but also quite similar.

The major difference is the location of endnotes. The author intends to place the endnote at the end of the
document. OOXML places the endnotes at the end of the document within the same page. ODF places all
endnotes in a new page after the last page of the text. OOXML and ODF also support the location of endnotes
at the end of each section.
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5.2.9 Itemization and numeration

Textual description:

Besides common table functionality, other important features commonly used in office documents are
numerations and lists, which are often used in non-fictional texts like technical documentations as a common
means of presenting structured information. John gets a documentation paper from his technical department
about how to log on to his new workstation. The document was created using format B. It describes the
related tasks in a few steps. John opens the document using format A to reveal the following:

1. Turnon screen
2. Move mouse in case screensaveris active
3. Enter authentication information
a. Username: jmarketer
b. Password: jmarketer123!
4. Tolock screen press: [Windows Key] + L

Figure 18 — Numbered items

Implementation:

The examplg¢ shown in Figure 18 contains a simple list of instructionsdyped in plain text. The instruction$ are
listed using $imple numerals and can contain special characters.

Use case name: Itemization and numeration
Translation type and properties:

One-trip translation v

Round trip translation

Presentation instructions v
Document content v
Dynamic content 4
Metadata

Annotations and security

Pocument parts

Required features:
e Itemization and Numeration
o OOXML: Subclause 8.3, 17.9
o ODF: Subclause 4.2, 14.9

Requirements:

During a translation between both International Standards it should be possible to retain the numeration and
the structural order of list items.
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Conclusion:

Due to the ambiguous wording of the ODF International Standard for numeration, multiple interpretations of
certain itemization and numeration properties are possible. Both formats have multiple ways of applying
numbering to text segments. Maintaining visual fidelity would probably call for relatively complicated
transformation methods between the two International Standards, even if the logical hierarchy of different
layers of indices was preserved.

The translation of itemization and numeration properties between the International Standards ODF and
OOXML is described in more detail in subclause 6.2.5.

5.2.10 Indices and tables of contents

Texfual description:

Table of contents

A o3 - Tt S PRRSTRR. o5 NP SN 1
IEFOTUCTION ..ttt ettt e et aae e e aee e e eee e enme s smmmnsesmnesemseeeee e aaaeeaeaan s ennenannnnen 2
LN TR o T 0 S SN 3
RESUILS 2009 .1uuuuiurreiinmnniiiiineiiiessiesssesssssnsssrsssssssssesanessaeesssssnssnss s sfes P\ es s seassesansessaesssssnsssnnssrasnnses 4
CONCIUSTON . ottt meee et e e e e e e Ao TEe D e e et ettt e e e e aae e e aaeeaaeaaen 5

List of tables
Table 1: AIMS 2000 .. e e e 3o et e e e e e e et e e e nnn e ananaaaanan 3
Table 2: RESUIS 2009 coeiiiieieiiaeeeeeeeeernnrnnrenae e e BBy Te s aae s eeeeessmmnssaaassseeeeesnmnsraaaaeseeeessnnnnsnaanseeanssnnnnnnn 4

Figure 19 —'Auto-generated indices

Aften opening a document with his format A application, John Marketer likes to cut out differen{ chapters to
gengrate a condensed version of the-document to email it to his colleagues. The screenshot |in Figure 19
shows an example index consisting of a Table of contents and a List of tables of a market|report John
downloaded from the internet(It,was originally created using format B.

Implementation:

In adldition to continuous text and structural and presentation features, large documents can coptain indices
and [ables of contents, to enhance readability and to make them more human searchable. Indiceq like the one
shown in Figure 19 should display the document's structure based on headings and page numbefs as well as
figurgs and,tables based on their captions. Indices should be generated automatically by the available word
procgssing application and kept updated as necessary.
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Use case name: Indices
Translation type and properties:

Requirements:

The indices
and the pag
this scenariq
into a corres

Conclusiont

Although thg
indices, they
account the
combine thg
table of con
may be lost

lost during @ translation procéss from OOXML to ODF although ODF allows user adjusted appearan

indices.

5.2.11 Met4d

Textual description:

One-trip translation 4
Round trip translation

Presentation instructions v
Document content

Dynamic content v
Vietadata

Annotations and security

Document parts 4

Required features:

Indices
o OOXML: Subclause 17.16
o ODF: Subclause 7.*

should be adapted automatically; deleted chapters or tables should no longer appear in the i
e numbers of the remaining parts of the document should be updated. The main requiremg

is that the table of contents and an index from a format A document can be correctly trans
ponding table of contents and index in a format B,document.

e two document formats differ in theirsapproaches to the generation of tables of contents
do indeed offer comparable levels” of support for this feature. Implementations must take
different models, which makes the translation much more complex, especially when docun
available models. A moredetailed view of index handling is given in subclause 6.2.7. WH
ents may retain its property to be generable after translation from OOXML to ODF this pro
for a list of tables/figires. Additionally a user defined appearance of the table of contents w

data and-settings

ndex
nt in
ated

and
into
ents
ile a
berty
Il be
te of

John author

S a lexXt document using tormat A, which IS 10 be edited Dy nIS secretary vlary who use

S an

application supporting format B. The original letter is written using an English vocabulary, punctuation and
spell check. When Mary receives the document, her application should immediately recognize which language
was used when creating the document.
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The guick brown fox jumps over the lazy dog! The guick brown fox jumps over the lazy dog!

Figure 20 — English text with German settings

Cop

lipboard
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Calibri (Body)

—

bl AaBbCcDc AaBbCcDc AaBbC( AaBbCc Aati AaB#Cc AaB

T Normal

S AN
B I U -ake x, x*

TNoSpacing Headingl  Heading 2 Title

Subtitle Subt]

Font

Styles,
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The quick brown fox jumps over the lazy dog! The quick\brown fox jumps over the lazy dog!

Color is US-English

Figure 21 — English text with English (en-GB) settings

<office:document-styles xmlns:office="

xmlns:style="urn:ocasis:names:tc:op&ndocument:xmlns:style:1.0">
<office:styles>
<style:default-stylslstyle: family="paragraph">

<style:texttpsdperties style:

</style.default-style>

<w:styles xmlls:
<w:dotpefaults>

<y:rPrDefault>
<W:rPr>

</w:rPr>

ugh:'vasis:names:tc:opendocument :xmlns:office:1.0"

e:use-window

W yr="true" style:font-name="Calibri"
fo:font-size="11pt" fo:language="en" fo:country="GB"
/>

Pl
W=

http://schemas.openxmlformats.org/wordprocessingml/2006/main">

<w:lang w:val="en-GB" w:easthsia="en-US" w:bidi="ar-Sa"/>

</w:

rPrDefault>

Implementation:

Figure 22 — Language metadata info in ODF and OOXML

To ensure a correct interpretation and description of word processing documents, certain additional
information must be stored as metadata. One example of such metadata is the paragraph style indicating the

language used in authoring a document. Grammar and spelling checkers will need this information when
working with the translated document.
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The document shown in Figure 20 was written in English with an application normally using German as its
default language. Thus, the written words are not recognized by the German spelling checker, as shown by
the squiggly red lines displayed under each word. In Figure 21, the language settings have been modified, as
evidenced by the absence of the red lines denoting misspelling. Excerpts from the documents’ metadata files
are given in Figure 22, where the position indicating the default language is underlined in red.

Use case name: Metadata and settings
Translation type and properties:

One-trip translation v

Round trip translation

Presentation instructions v

Document content

Dynamic content
Metadata v

Annotations and security

Document parts

Required features:
e Metadata
o OOXML: Subclause 17:3
o ODF: Subclause 2.*;,3/1

Requirements:

A target word processing application must be able;to' correctly interpret a document’s metadata if errors gre to
be avoided] Translation tools should ensure~adequate mapping or meaningful default mapping of the
metatags when translating between standards:

Conclusion

Both Interngtional Standards support different types of metadata. In OOXML metadata are stored in the
app.xml and core.xml files. ODF’/stores metadata in meta.xml. Language information is stored in the styl¢.xml
files. It can be adequatelyttranslated. Information about document settings contains presentation instructjons.
They are stgred in setting:xml files. Several metadata such as creating application and creation date haye to
be modified during a'translation process.

5.2.12 ChaTge tracking and collaboration support

Textual description:

The following scenario illustrates how collaboration between different authors using different text processors
should proceed.

The format A user John Marketer and some of his partners are planning to launch an article in the online
magazine OpenBusinessMag. John Marketer and some other persons will all contribute to it, authoring in
different formats. The first draft of the document will be provided by John himself. Figure 23 illustrates the
initial version of the article.

28 © ISO/IEC 2011 — All rights reserved


https://iecnorm.com/api/?name=f4dd536e398891c29df2819c54df2a5a

ISO/IEC TR 29166:2011(E)

Introduction to Web Sprvices

Web services are one of the major hypes in today’s Internet world. But what is so special about Web
services? To answer this question let’s look at two definitions. The first one gives a statement about
the problems, Web services promised to solve two years ago [3].

“AWeb serviceis a collection of functions that are packaged as a single entity and published
to the network for use by other programs. Web services are building blocks for creating open
distributed systems, and allow companies and individuals to quickly and cheaply make their
digital assets available worldwide.”

Companies, that want to make their “digital assets” available to other companies, customers, or to

roamingemblovess _neesd a new saradiom for the creation of open distributed systems They nead
Y T L L ¥ ¥

John
char
user
track

cololired comment boxes as shown in Figure 24 and Figure25.

new kinds of “open interfaces” or standards for specific business domains and they need a better
infrastructure for the development, operation, and usage of distributed systems. Inshort, Web services
promised to simplify the syntactical and semantically interworking of programs in a distributed and
heterogeneous environment that is operated by different, autonomous companies. Let’s now look at
the current definition from the W3C [6]:

Figure 23 — Continuous text

sends this document to his co-author with request for comments{Using the format B commenting and
ge tracking feature the co-authors reviews the document. Commehts are marked with the initials of the

entering the comment, with different colours marking comments made by different users.

The change

ing function highlights added, edited, moved or deleted fext parts. It shows the obsolete fext parts in

Introduction to Web Services

Web services are one of the major hypes in today’s Internetworld. But whatis so special about Web

services? To answer this question let's look at two definitions: The first one lgives a statement about ___,.-[Comment [kpe4]: Who fs the author ]

of this citation?

the problems, Web services promised to folve fwo years\ago [3].

“AWeb service is a collection of functionsdbat are packaged as a single entity and published {relative dates!

Comment [kpe5]: Pleasg don't use ]

to the network for use by other prograris) Web services are building blocks for creating open
distributed systems, and allow companies and individuals to quickly and cheaply make their
digital assets available worldwidg ;

Companies, thatwantto make theirdigital assets” available to other companies, customers, or to
roaming employees, need a ngw paradigm for the creation of open distributed systems. They need
new kinds of “open interfaces?or standards for specific business domains and they need a better
infrastructure forthe devélopment, operation, and usage of distributed systems. In short, Web services
promised to simplify the syntactical and semantically interworking of programs in a distributed and
heterogeneous enviconmentthatis operated by different, autonomous companies. Let's now look at

the furrent defimitiery from the wscpey .. [ [Comment [kpe6]: Like 3
please provide exact date)

bove —

Figure 24 — Continuous text with annotations

‘ Web services are supporting the following semmunicationproteselsbindings:

Name Version
SOAP 1.1
1.2
| [ REST 10

Figure 25 — Continuous text and table with tracked changes
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After the co-author has sent back the revised version of the article, John can revise the text by accepting or
rejecting the comments and proposed changes.

Implementation:

One of the most important features for editing large documents with multiple authors is called collaborative
functions which include user-specific comments and tracking of changes. These functions enable collaborative
workflows, allowing document editing and reviewing by multiple participants. The information required for such
workflows, including user data, notes or tracked changes, is embedded within the document itself. Proper
adoption of such meta-information plays an important role in the collaborative authoring processes.

This type of japplication, with its workflow support, substantially alleviates the difficulties of revising documents
with multipld authors. The foundation for this document lifecycle is the proper conversion of meta-informption
from one stgndard to the other, to correctly retain comments and proposed revision information;,

Use case name: Change tracking and collaboration
functions
Translation type and properties:

One-trip translation v

Round trip translation v

Presentation instructions

Document content v

Dynamic content

Metadata

Annotations and security

Document parts

Required features;
e Changetracking and document revision
o- OOXML: Subclause 17.*
o ODF: Subclause 3.1, 4.6, 8.3, 12.3

Requirements:

The referenges to the-paragraphs, words and characters made by John’s co-authors using OOXML should be
accurately tfanslated.in Johns ODF supporting application. The information used for change tracking should
also reflect ’:te exact editing (such as highlighted changes) in such a way that it can be accurately reprodyced,
since it is vitpl'that all proposed changes be rendered properly.

Conclusion:

Both document formats offer support for revision handling, although there are significant differences in the
scope of their revision-handling functionality and their approach to the underlying technical details. For
example, ODF does not allow for tracking changes made within tables, while OOXML tracks changes to the
content of tables as well as changes to the structure of tables themselves. While ODF only records the fact
that a text attribute, such as the used text font, has changed, OOXML records the full history of changes made,
ensuring the ability to reconstruct the previous text version. Another difference is in the understanding of text
comments. While OOXML allows adding comments to arbitrary text ranges, this feature is not supported by
ODF. However similar functionality may be provided by inserting notes associated with a point within the text
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rather than a range. The table change fracking and document revision in subclause 6.2.8 details how
collaborative functions could be used when translating between the different document formats.

ODF (ISO/IEC 26300) does not provide enough information for a meaningful analysis of the support for
revision-handling and change tracking. For this reason OASIS has introduced the Advanced Document
Collaboration Subcommittee late 2010 that will define corresponding features in upcoming versions of ODF.

5.2.13 Bibliographies and optional document parts

Textual description:

The following scenario illustrates the management of bibliographies and optional document parts:

Format A user John Marketer and his partners working on an article decide to add citations'and a|bibliography
to the article. John Marketer copies citations from his private bibliography database to'the document’s internal
biblipgraphy sources and sends it to his co-authors who are using format B-The co-authofs add their
references to the document’s bibliography sources and update the bibliography..One author add$ an optional
sectipon to the paper that should only be used in the paper’s long version.

INTRODUCTION TO WEB SERVICES

Web services are one of the major hypes in today’s Internet world. Butwhat is so special about Web services?
To answer this question let’s look at two definitions. The first one gives a statement about the problems, Web
services promised to solve two years ago (1).

“A Web service is a collection of functions thatare.packaged as a single entity and published to the
network for use by other programs. Web services are building blocks for creating open distributed
systems, and allow companies and individuals to quickly and cheaply make their digital assets
available worldwide.”

Companies, that want to make their “digitaNassets” available to other companies, customers, or to roaming
employees, need a new paradigm for the\creation of open distributed systems. They need new kinds of “open
interfaces” or standards for specific) business domains and they need a better infrastructure for the
development, operation, and usage of distributed systems. In short, Web services promised to simplify the
syntactical and semanticallpinterworking of programs in a distributed and heterogeneous environment that is
operated by different, avténomous companies. Let’s now look at the current definition from the W3C (2):

BIBLIOGRAPHY
1. W3C Web, Services Description Language (WSDL) 1.1. [Online] 01 March 2001. [Cited: 20 February 2010.]
http://iwiww3.org/ TR/ wsdl.

24— “Web Services Description Language (WSDL) Version 2.0 Part 1: Core Language. [Online] 26 June 2007.
{Eited: 31 August 2009.] http://www.w3.org/TR/wsdI20/.

Figure 26 — Citations and bibliographies

Implementation:

In most scientific papers the authors have to provide a bibliography with references to cited articles, books, or
Web sites. In case an author writes several papers it is desirable to have a bibliography database storing the
information about all important papers and to be able to copy the information about the cited papers to the
document. Additionally it is advantageous to store the same information attributes common to all cited papers.

Word processing applications should be able to generate a bibliography from the cited papers and update this
bibliography if some new citations have been added.

With optional text document parts it is important that different applications treat these parts in the same way
and that text remains optional after a mapping between the International Standards.
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Use case name: Bibliographies
Translation type and properties:

One-trip translation

Round trip translation

Presentation instructions

Document content

AN BN BN BN

Dynamic content

vietadatla

Annotations and security

Document parts

Required features:
e Bibliography

o OOXML: Subclause 11.3.8
o ODF: Subclause 7.9, 7.1.4

e Glossary document/hidden sections
o OOXML: Subclause 17.12
o ODF: Subclause 4.4.1

Requirements:

A minimum [requirement is that citations remain citations and bibliographies remain bibliographies. THus it
should be possible to add a new and to change or remove arY existing citation and regenerate the bibliography.
It is desirable that the type of information stored in thie-document preserves its semantics, thus an atthor
should remain an author and a title should remain, a title. The document internal “databases” should be

mapped as \vell as possible.

It is not ngcessary to translate external bibliography databases between both formats because these

databases depend on the word processing’application and not on the document standard.

Conclusionf

Both the ODF and OOXML(formats support bibliographies and optional document parts. Unfortunately |both

International Standards .use different concepts which make it impossible to define generic transla)lons
However soine word pfacessing applications may be able to provide such mappings in a restricted context.

5.2.14 Subdocuments and books

Textual description:

Format A user John Marketer decides to split the article on Web services into separate sections to be
assigned to the responsible authors. John wants to compose the article from the sub documents created by
his co-authors. To guarantee a common "layout" of the final document he distributes document templates to
all of them. Each co-worker provides a single chapter that is written in its own document in file format A. All

sub documents are stored independently in the file system.

32
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> Chapter 1

E—

File 1

Master > Chapter 2

> Chapter 3

File 3

Figure 27 — Master document referencing its sub documents

The full document is combined using a master document,~which allows the sub documents to be|merged into
a single document. The styles are automatically adjusted to the master document's layout prpperties and
settings.

= N e
PR Rl =
¥

Chapter 1.odt
Chapter 2. odt
Chapter3.odt

Figure 28 — Linked text sections in an ODF application
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Figure 29 — Sub documents in an OOXML application

Subsequently the complete document will be send to an external proofreaderwho uses file format B.| The
revised text will then be returned to John Marketers company via email.

Implementgtion:

Both ODF and OOXML allow large documents to be broken”into a number of smaller ones that cap be
distributed gnd edited independently. Both International Standards introduce different terms for the cgntral
document rgferencing sub documents. OOXML uses the name master document whereas ODF defines the
term global focument in its specification. The linked entities are called sub documents in OOXML and linked

text sectiond in ODF.

Since all chapters in the example above_are stored in separate documents, they can be modified

independenfly by all co-workers. A master document has to be created and references to the appropriatg

sub

documents. [The style properties of the.main documents can automatically be applied to all chapters that were

included.

Use,case name: Sub documents and books
Translation type and properties:

One-trip translation v

Round trip translation

Presentation instructions v

Document content v

34

Dynamic content v

Metadata

Annotations and security

Document parts 4

Required features:
e Linkedtexts
ODF: Subclause 2.3.1,4.4
e  Sub documents and books
OOXML: Subclause 11.6
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Requirements:

The full document created by John and his co-workers has to be organized in equivalent document parts
(master and sub documents) when it is opened on ODF or OOXML platforms. After switching from one format
to another, sub documents still have to be readable and writeable as standalone documents. The
representation of the compound document has to be unified automatically. The tables of contents,
bibliographies and other indexes have to be updated without manually editing the master document.

Conclusion:

Bothrintermationat-Standards pluvidc simitar-features a“uvvillg the—creatiomrof- master-ot g:uba: doguments that
combine independent document entities using references. In both cases the formatting can autgmatically be
unifigd by the presentation instructions of the master. For this reason the translatapility b¢tween both
Interpational Standards initially seems to be quite high. The translatability in a particularase is tightly coupled
to the translatability of the features that were used. Since generic mapping for the lsommonly u$ed citations
and pibliographies seems to be impossible, many translations of compound documents will fail as [well.

5.2.15 Forms

Textual description:

Johnl Marketer's company has been optimizing its internal workflow processes for years. Raper based
workfflows have become so rare that almost all corporate forms are digitalized. At John’s conjpany, these
diffefent formats are gathered on an internal website deccessed by most people at the company. The
afor¢gmentioned workflows sometimes involve the transfér ef forms between computers running djfferent word
procgssing applications. This use case illustrates some.simple features commonly used in forms:

Application for leave

Name: John Marketer
Reason for leave: Please enter reason
Date of leave: 20/09/2009

Submit to: {|Select receiver .

Figure 30 — OOXML form

Impllementation:

Modern word processing documents are tightly integrated into electronic workflows. They serve as static
output formats for reports or certificates and, with their extended form functionalities, they can also be
integrated as dynamic, data driven front-ends.

The form in Figure 30 shows different textboxes. The form is filled out by an applicant and submitted to a
workflow system which integrates the form’s data directly into applications which further process the data.
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Use case name: Forms
Translation type and properties:

One-trip translation

Round trip translation

Presentation instructions

Document content

Dynamic content

Requirements:

To pass this
content type
processing

Conclusion}:

Both Intern
Nevertheles
technologies
XForms (Ve
controls. Alt
from text prq
is merely lov

5.2.16 Vect

Textual des|

In the follow
format A do|

vietadatla

Annotations and security

Document parts

Required features:

Forms
o OOXML: Subclause 17.16
o ODF: Clause 11

form between applications based on ODF and applications based on OOXML, behaviour
of the form fields needs to be preserved. Translatingythe form from one format to the othe
r viewing should not result in data corruption.

ptional Standards define forms based\, on text boxes, check boxes, and drop-down
5 translation of forms between ODE'and OOXML is likely to prove problematic, since thg
diverge strongly in many aspects, of form handling. While ODF is directed to the open stan
rsion 1.0 from 2004), OOXML wses simply form fields that support insertion of data through
nough both concepts work with user-defined XML structures, which help to export structured
cessing documents, the translatability potential of forms between the two International Stang
to average.

pr graphics
cription;

ing scenario, a logo stored in the common WMF (Windows Metafile) format is embedded i
cument by Mary and emailed to John who is using format B. John evaluates and approve

and
r for

lists.

two
dard
form
data
ards

hto a
5 the

logo. Ideally, the Togo should be displayed by the format B application in a similar way as it has

displayed by the format A application.
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Bank of Hackleborough

Figure 31 — Embedded vector graphic

Implementation:

Vectpr graphics are essential elements of modern document content and presentation;)especially for printing
purppses. They are flexible in use, editable to a certain extent, and scalable to nearly any size| without any
need for special expertise in graphics.

Use case name: Vector graphics
Translation type and properties:

One-trip translation v

Round trip translation

Presentation instructions v

Document content v

Dynamic content

Metadata

Annotations and-security

Document parts v

Required features:
" Vector graphics
o OOXML: Subclause 8.6
o ODF: Subclause 9.3

Requirements;

Vectpr graphics embedded in documents should maintain their appearance, scaling, and quality when
tranglating documents between the two formats. There should be no discernible difference betweéen graphics
presentation under ODF and OOXML. This applies equally to graphics properties such as pixel size, colour
encoding etc.

Conclusion:

Unlike bitmap graphics which are represented simply through a MIME type and are virtually platform-
independent, vector graphics pose bigger translation challenges. OOXML essentially defines its own
DrawingML format to which the now obsolete VML (Vector Markup Language) was a precursor. ODF
recommends the use of SVG (Scalable Vector Graphics) which is not as rich in features and functionality as
DrawingML. The ODF International Standard merges the SVG namespace with ODF’s namespaces, so the
SVG objects in ODF documents can’t be handled by generic SVG tools and technologies. These types of
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disparities could pose potential interoperability problems between the two International Standards in the area
of vector graphics.

5.2.17 Font embedding and paper size
Textual description:

Mary is a graphic designer. Her computer is equipped with a large font library. One day she sends a design
draft to John using format A. However John’s computer can only process documents in format B and has
limited fonts installed. Mary thus embeds all the fonts used in the document, and sets the paper size for
printing to 1gtmmwidthammd—t5Scrmheight—Johmopensthedocomentarmdnoticedthat thepaper size s atmost
correct, however, some text cannot be displayed using the expected fonts although he could still readithe fext.

FONTS EMBEDDING|BRUCE MIKITA)
Foxts EMEcppinG Willing Race)
Fonts Ewbudding (Undurwoed

Chawpion)

Figure 32 — OOXML document with embedded fonts and 14 x 15cm paper size

fants embedding(Bruce Mikita)
Fonts Embeddingiilling Face)
Fants EmbeddingUnderwood

Charmpiarh

Figure 33 — ODF document using similar fonts and 14 x 15cm paper size
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Implementation:

When a computer does not have enough fonts installed, font embedding will help the user to display the
document in the same way as the original. It is implemented by adding the font data into the document, thus
the font goes with the document to ensure the proper font is available where required. Document size will
increase to some extent after font embedding. Some protected fonts are unable to embed without
authorization.

For paper size for printing, the software usually has a set of predefined names for frequently used paper sizes,
e.g. A4, B5, etc. Additionally, it allows the user to define special paper sizes which are not listed in the
predefined list. The paper size setting affects the layout of the document typesetting.

Use case name: Font embedding and paper size
Translation type and properties:

One-trip translation v

Round trip translation

Presentation instructions v

Document content 4

Dynamic content

Metadata

Annotations and security

Document parts v

Required features:
e Font embedding
o OOXML: Subclause 17.8
o" ODF: -
e Paper size
o OOXML: Subclause 17.6
o ODF: Subclause 15.2

Reqtiirements:

Ideally, both document formats would support font embedding. However, in case font embeflding is not
supgorted in @target format, the translator should capture enough information from the source fofmat to allow
the $oftware*find similar fonts to display the document using certain algorithms to ensure the text is still
readpbfe.

Ideally, it is required that both document formats share the same definition for frequently used paper sizes. If a
type of common paper size, e.g. letter, is not defined in the source format, the right width and height of the
paper corresponding to letter should be able to be specified in the source, and when it is translated into the
target format, the size will still be mapped to letter. In any case, the paper size should be consistent in the
source and target documents.

Conclusion:

OOXML supports embedded fonts whereas ODF does not support this feature. Therefore there is no way to
embed a font in an ODF document. When an OOXML document with embedded fonts is translated into the
ODF format, we can expect that the text will still be readable, however, the fonts may not be exactly matching.
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On the other hand, paper size information can be kept consistent in the source and target documents, thus the
documents will be printed out using the same paper size.

5.2.18 Font metrics and font substitution

Textual description:

Mary writes a letter using format A and emails it to John using format B. The letter is typed using proprietary
fonts. John opens the letter, reviews it, prints it out, signs it and sends it to the mail centre for postage.

Tele Antiqua

Tele Grotesk

Tele Logo

Tele Antiqua
Tele Grotesk

Tele Logo

Tele Antiqua

Tele Grotesk

Tele Logo

Implementgtion:

Figure 34 — Proprietary font and substituted fonts in OOXML-/and ODF tools

New fonts quch as Microsoft's C-fonts (Calibri, Cambria, Candara;,, etc.) or company specific fonts lik¢ the
tele-* fonts ¢f German Telekom are not available in every envirénment. To guarantee high visual fidelity the

metrics of the available fonts are used to identify an alternative font in case the primary font is not available.

Use case name: Font metrics
Translation type and properties:

One-trip translation

Round trip translation

Presentationtinstructions

Document content

Dynamic content

Metadata

Annotations and security

Document parts

Required features:

e Font meirics
o OOXML: Subclause 17.81, 7.8.2,

17.8.3.10

o ODF: Subclause 2.6, 14.6

Requirements:

The document John opens should look similar in terms of line and page breaks as in Mary's environment.
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Font substitution is a process by which an application, when it cannot locate a specific font, attempts to locate
the closest possible match as a suitable alternative to the intended appearance of the font. However, based
on the availability of a font an application might not be able to locate the specified font. The exact algorithm
which is used for font substitution is highly dependent on the characteristics which are most desirable when
performing the substitution. Typical criteria are similar appearance of each glyph to maximize visual familiarity
or similar physical characteristics to minimize changes in line height and breaking. Both document formats
consider font substitution as being implementation dependent.

0OOX
num
the

prop
in §4

A dg
desd
fonts
desd
Grag
may
font
once

Becs
trang
becs

5.2.1

Textual description:

In th

business luncheon and business update meeting. For this purpose Johns office sends out hand g

everl
docy
text

ame

ML (WML) uses font properties such as name, family, metrics, the Panose-1 typeface
ber, and code pages and Unicode sub-ranges referring to ISO/IEC 14496-22:2007 for.each
Jjocument. OOXML recommends that applications looking for the closest match conside
erties, for example the Panose-1 classification number for the current font using ¢he’mecha
.2.7.17 of ISO/IEC 14496-22:2007. However, applications are free to apply different strategie

riptors) about the fonts used in the document, so that these fonts or fonts that are very cl
may be located on other systems. Font face declarations directly .correspond to the @f
ription of the Cascading Style Sheet specification® and the (Xfont-face> element of Scal
hics specification’. Conforming applications should implemertthe CSS2 font matching algori
also implement variants of it. They are especially allowed te\implement a font matching base
face declarations, that is, a font matching that is not.applied to every character independe
for each font face declaration.

latability between the International Standard$’is limited. The visual appearance of documen
use of the implementation dependency of font substitution.

9 Document fields

e first week of every month John’s company invites its partners to send over represen

y month. To automate this recurring task, Mary, using format A has created a letter tqg
ment fields that automate tasks such as including addressee addresses for mass mailingg
br the current'date. When John using format B reopens one of these template-generated lette

hdment.and printing, certain fields are auto-completed, which saves him both time and troublg.

Classification
font used in
ring specific
nism defined

D.

cument in ODF may contain font face declarations. A font face declaration provides infofmation (font

bse to these
bnt-face font
able Vector
thm but they
i only on the
ntly but only

use both formats refer to different standards forthe definition of font properties and matching algorithms,
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Figure 35 — Field function displaying the current date

6

7

CSS2: Cascading Style Sheets, level 2; http://www.w3.0rg/TR/1998/REC-CSS2-19980512, W3C, 1998

SVG: Scalable Vector Graphics 1.1, http://www.w3.0rg/TR/2003/REC-SVG11-20030114/, W3C, 2003
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Implementation:

The concept of document fields was introduced to provide text documents with dynamic content. Fields have
become one of the most basic tools in preparing document templates. Fields automatically update to include
changing data in the document. Combining fields with auto text creates a powerful documentation toolbox.

Use case name: Generic fields
Translation type and properties:

One-trip translation

Requireme]|

The docum

Round trip translation

Presentation instructions

Document content

Dynamic content

Metadata

Annotations and security

Document parts

Required features:
e Generic fields
o OOXML: Subclause 1716
o ODF: Subclause 6, 14.3

nt created by Mary should contain thei'same document fields when it is opened by John,| and

function the |same way on both ODF and OOXML platforms. The current system date, for example, shou|d be
recognized [by the application which opens the document and should be displayed correctly in the
automatically updated date fields. It is\timportant that applications correctly interpret all formats| and

conventions

Conclusion{

Document fields such as date/time, or page numbers can be translated between both International Standards.

Unlike ODF

OOXML allews text fields to contain content that can be associated to user-generated XML

schema. This functionality is used by third-party applications to extend the document's functionality, i.¢. by

dynamically

inserting (meta-)data into a document, or by extracting data in order to perform calculajons,
please refer|tosubclause 5.2.20 about the inclusion of user defined XML.
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5.2.20 Inclusion of user defined XML

Textual description:

John
crea
The
num
pOSS
ore

This

Survey

Oate- 1802 3010

66:2011(E)

MName: Customer 77

Question| i vek -
Question 2: Yes
Question 3: Yes
Question 4: Yes
Question 5: Yes

Question 6: Mo

Figure 36 —User defined XML

Marketer's company wants to undertake a customer satisfaction survey. John is theref
e a digital form using his word processing application. This document has to be exchange
data contained in the completed surveys has to be exported to XML. Since John’s company
per of customers, he wants(10 reduce the effort of manual post-processing or transcriptiq
ible. Hence he is using a‘format A feature that allows him to bind a control of his form to an
ement.

following XML document is an example of a given XML schema. It looks like:

Ksurvey>
<date>2010-03-18T00:00:00</date>
<pame>Customer 77</name>

bre going to
d via email.
has a large
n as far as
ML attribute

<Question1>Yes</question1>

Som

<question2>Yes</question2>

<question3>Yes</question3>

<question4>Yes</question4>

<question5>Yes</question5>

<question6>No</question6>
</survey>

e participants of the survey use format A, as John Marketer does, others use format B.
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Implementation:

OOXML offers the possibility to bind so called content controls to custom XML parts. This can be done using
third party tools (e.g. Content Control Toolkit), scripting or manually editing the OOXML package. Whenever
an OOXML form with a binding to a custom XML part is changed, the relating XML data within the package
will be changed as well. In the other direction modified XML data will lead to modified content of the form.

ODF uses XForms®8 to map the content of document parts such as text fields or check boxes to XML elements
and attributes. A filled out form can be submitted — similar to an html form — to a host or can be directly written
to a file.

Use case name: User defined XML
Translation type and properties:

One-trip translation v

Round trip translation v

Presentation instructions

Document content v

Dynamic content

Metadata ()®

Annotations and security

Document parts v

Required features:
e Form and control attributes
o ODF: Subclause 11.2, 11.4.3
e Custom XML
o OOXML: Subclause 18.16, 22.5, 23,
Annex F

Requireme

The documgnt created by John-has to contain the equivalent controls when it is opened by a format B User,

The bindings have to persist after converting in both directions from OOXML to ODF and from OOF to

Both Internati igi . , the
technologies differ in many aspects of form handling. ODF 1.0 (XForms 1.0) and OOXML (custom XML)
enable the user or developer to bind the values of a form to user defined XML elements or XML attributes. But
both variants differ especially in the way the XML data is stored. In the case of custom XML, the data is part of
the document package itself. XForms bind the XML data to a file that can be submitted or written to the file
system.

8  ISO/IEC 26300 refers to the 2004 version of XForms 1.0.

9 The ODF 1.2 Committee Specification provides a solution utilizing metadata concepts.
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Currently the concepts of XForms (ODF) and the combination of content controls and Custom XML (OOXML)
vary strongly in their underlying concepts. Therefore the translatability potential of both solutions can be
classified as low.

The upcoming version ODF 1.2 introduces an RDF metadata feature which offers a solution for metadata
annotation whose intent and purpose are comparable to the usage of custom XML in OOXML.

After losing a patent suit in 2009, Microsoft has been banned from selling copies of Microsoft Word containing
the custom XML technology. Therefore Word 2007 added features allowing content controls to be mapped to
XML data stored in a DOCX file. Hence content controls and XML data stored within DOCX or DOCM files

shou

5.2.2

Id not be affected by this modification.

1 Mathematical formulas

Texfual description:

John
seve
rese
mod

uses his format A application to write an article he intends to publish in“a_journal. The art

ral embedded formulas, which require special formatting to appear in a certain way so as
mble formulas. He emails the article to Mary, his secretary, to logk-over and correct. Mar
fies the document using her format B application.

£ = jo () dix

Figure 37 —Embedded formula

Implementation:

In O
elemn
sem
Math
to va
wide
SpoK

cle contains
to properly
y views and

DF formulas are described using the W3C recommendation MathML and anchored as parnt of drawing

ents within or between text paragraphs. With the additional semantic content definition (inl
hntic tags and annotations) provided by MathML, equations could also be communicated in d
ML encodes the notational'structure of an expression in a sufficiently abstract way to facilitg
rious media. Thus, the same presentation markup can be rendered with relative ease on scr|
and narrow windows, in ASCIl or graphics, in print, or it can be enunciated in a sensibl
en.

For

ulas in OOXML are described in the shared Office Math Markup Language (OMML) lang

formulas areémbedded in OOXML documents. They support features such as revision markings,
regular,styles and formatting found in regular WordprocessingML. OMML can be transformed into
XSLT.

the form of
fferent ways.
te rendering
een in either
e way when

lage. These
images and
MathML via
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Use case name: Formulas
Translation type and properties:

One-trip translation

Round trip translation

Presentation instructions

Document content

Dynamic content

Requirements:

The formula
created by |
modifiable. F

Conclusion}:

Mathematical content such as formulas is represented via MathML in ODF, even though ODF does not in

or referencs
containing e
for handling
though OO
MathML the
Nevertheles
the result of
cannot be fu

Change trag

vietadatla

Annotations and security

Document parts

Required features:

Formulas
o OOXML: Subclause 8.6; 17.5
o ODF: Subclause 9.3

John inserts in the document should be displayed on Mary's system in a form equivalent tg
ohn thus all elements of the formula such as operators and operands must be identifiable
Formula elements may not be omitted, swapped or placed in the wrong position.

the MathML schema definition. For(this reason it cannot be guaranteed that ODF docun
guations are always schema compliant. OOXML implements the shared markup language O
mathematical formulas. In OOXML shared part types can refer to both MathML and OMML
ML uses only OMML as its'native format for formulas. Because OOXML is able to unders
translatability between beth International Standards utilizing XSLT transformations is quite
5 the translatability depends very much on the implementation of the translator. In many situa
a translation process looks like an equation but it is simply a character string or a graphio
rther edited like 'an equation.

king is not\possible in MathML.

that
and

hport
ents
MIML
even
tand
high.

tions

and

5.3 Sprersheet documents

5.3.1 Empty spreadsheet document

Textual description:

When a new document is created either in ODF format or in OOXML format, the user initially receives an
empty document, even though it may look differently in the application user interface. When the document is
saved without any further editing, a document is generated without user content. However, it does contain
some metadata as well as some initial settings, e.g. default sheets, style information and presentation
instructions. Some extra information which could be specified depends on the applications, for example, the
initial number of sheets, the number of rows and columns in each sheet, the settings of sheets and views,
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number styles and currency styles, etc. This initial content should be preserved as far as possible during the

translation process.
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Figure 38 — Empty spreadsheet-document

term empty document is not defined in both International Standards. Some default infg
settings, styles, presentation instructions and metadata‘are defined by the application. For examp
ment has one or more default worksheets and*a default definition of sheet or page layout
ed content. Generally, the application supports a presentation view and one or more sheets
ed content.

Use case name: Empty presentation document
Translation type and properties:

Oneftrip translation v
Reund trip translation v
Presentation instructions v

Document content

Dynamic content

Metadata 4

rmation like
le, an empty
vithout user-
vithout user-

Annotations-and -securifyv
ARROEHORSSRG Yy

Document parts

Required features:
e OOXML: Subclause 8.4; 12, 18
e ODF: Subclause 2.2, 2.3.4; 2.4; 3; 8.5; 14; 15
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Requirements:

When a document is translated from one format into another, all the default styles of cell, row, column, and
table, as well as page layout and master page styles should remain unchanged in the target format in order to
facilitate further editing. Furthermore, default settings, presentation instructions and metadata should be
preserved if possible: for example, the initial number of sheets, the number of rows and columns in each sheet,
settings of sheets and views, number styles and currency styles. It is not expected that both International
Standards will necessary use similar defaults for metadata.

Conclusion:

Neither ODH
depends mg
defined in f

metadata can be preserved. However, the initial view of the empty document may belslightly diffg

depending @
like the appl

5.3.2 Listi

Textual deslcription:

John Marke
using a form
addresses
address, no
down the ro
secretary M

4

q

nor OOXML precisely define the term empty document. Thus the content of an empty docu
re on the creating application than on the International Standard. When an empty,"docu
prmat A is opened in format B, default settings, styles, presentation instructiofns -as we

n the rendering engine. Metadata can be translated accordingly, even though-some inform
cation creating the document may be modified.

hg and structural features

fer makes use of a spreadsheet document to store contact information of his personal cl
at A application on his private laptop. The table has 5.¢elumns and about 400 entries with na
nd birthdays. The top row contains the title of thevcolumns containing first name, surn
es and date of birth. To facilitate navigation, the top row is fixed, and will not move while scr
ws. The screenshot shows an excerpt from the’spreadsheet. John emails this document t
ary to update the customer database manually. Mary is using a format B application on

ment
ment
Il as
rent,
ation

ents

mes,

ame,
blling
D his
her

workstation.|After she has finished the work she returns the document to John.

E
| Datte of birth

A
1 First na

B
Surname

Addfess

JFrafalgar Square 13, 38163
Hampton beach

me Notes

385 Mark Twain Call urgently! 14 March 1867

Mossham Street 19, 27357

Hackleborough 01 June 1B57

870

386 Frank Rss Awaiting action

387 Sandra Townsend unknown 21 September 1

No reply

Figure 39 — Address list in a sheet

Implementation:

One of the main applications for spreadsheets is the listing and structuring of large amounts of data in sortable
tables. Presentation instructions can define the frames, shading and colours used for highlighting and
structuring certain parts of the spreadsheet. This use case illustrates the most important functionalities used in
spreadsheets. The graphical characteristics of this sheet include its fixed top row, the grey shading of the top
row, the coloured text in a single cell and the highlighting coloured frame on a complete row. The last column
uses date formatting which formats any entry as a date.
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Use case name: Listing and structural features
Translation type and properties:

One-trip translation

Round trip translation

Presentation instructions

NN RN IENJ IR

Document content

Dynamic content

Req

Whe
mark
in fo
subg

Con

Thot
and
high
are
pres

5.3.3

Textual description:

John

vietadatla

Annotations and security

Document parts

Required features:
e Formatting
o OOXML: Subclause 8.4, 12, 17.4,18-*,
21.2
o ODF: Subclause 2.3.4, 6.7, 9:3,,.14.7,
15.*

lirements:

h employee Mary opens John's list, it should remain obvious that certain elements, such
ed red or the red text, are more relevant than others. All the applied presentation characteri
rmat A must be reproduced accurately in Mary's format B application. Mapping of colours i
lause 5.5.2.

Clusion:

gh certain non-vital features such-as shared formulas are not supported by both Internationg
features like cell protection are implemented with different granularity, more important featy
ighted cell borders, background images and the assignment of formulas and functions to pz
vell-translatable. For this-use case, the level of translatability with respect to preservation of
entation is high. Seeysubclause 6.3.2 for more details.

Formulas.and calculation

islworking for a big marketing services company. The IT department of John’s company pro

as the row
stics created
5 covered in

| Standards,
res such as
rticular cells
content and

vides format

nlatac Ll wa 40 to-th nla

As

asdehant o a atha Ana chavan 1 Ciay o-—aomploveac-onablina thana A
Cat St TTCTPIatC S TIRC T C O C—SrowiT T T igurCro O tnC— OOy Co o Criaomig—thicriT o pra

ce orders for

their demand on new computer equipment. John is using the template in a format B application and returns it
to the company's format A environment.

Implementation:

In addition to storing and organizing data, spreadsheets are a powerful tool for managing complex and
dynamic calculations. Within a spreadsheet, any cell can contain a formula which references the values of
other cells using row and column numbers.
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Use case name: Formulas and calculation
Translation type and properties:

One-trip translation v
Round trip translation v
Presentation instructions v
Document content v
Dynamic content v
Metadata
Annotations and security
Document parts
Required features:
e Calculation
o OOXML: Subclause 18.*
o ODF: Subclause 8.1
Product ID Description Quantity u @l}r;:e Line Total
ARZ234 Flatscreen 1 < 295.00 295.00
AR235 Optical Mouse Y 15.00 15.00
AL236 Keyboard Standard 17.00 17.00
SUBTOTAL 327.00
PST 6,50 % _
GST 3,20 % _
SHIPPING & HANDLING _
TOTAL 327.00
PAID _
TOTAL DUE 327.00

Figure 40 — Spreadsheet based invoice template
Requirements:

The essential part of this spreadsheet consists of a table for the invoice line items and Total Due cell for
automatically calculating the total cost of the items ordered. Each time a new line item is added, the Total Due
field is updated automatically. Translation of calculation spreadsheets should preserve formula logic as well as
presentation and layout information.
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Conclusion:

One problem likely to arise when translating spreadsheets is that formula evaluation is generally application
dependent; calculations may work differently if used in different applications. Possible workarounds for such
difficulties could be:

e The use of self-written formulas as against the native out of the box ones provided by the application
which might pose problems during adaptation to non-native platforms;

e The mapping of formulas to specific programming/script languages.

The [general underlying problem is the lack of a uniform implementation standard for formylas; such a
stanflard would go a long way towards alleviating formula incompatibilities. The OOXML [nternational
Standard includes a documented formula syntax, but ODF does not include a standardized syntax for
formulas. The ODF 1.2 Committee Specification includes a standardized Open Formula syntax, which may
enahle implementers to more reliably map formulas between ODF and OOXML spreadsheets. This is less of a
conversion/mapping problem than an end user inconvenience. Further details.are-given in subclayse 6.3.3.

5.4 | Presentation documents
5.4.1 Empty presentation document

Textual description:

When a new document is created either in ODF format or in OOXML format, the user initially|receives an
empjy document, even though it may look different in\the software user interface. For example,|in Microsoft
Office, the user sees an empty title/subtitle slide. When the document is saved without any further editing, a
docyment is generated without user content but~with some metadata as well as some initial gettings, e.g.
variqus styles, masters and slide layout information, page layout and presentation instructiong. This initial
content should be preserved as far as possible during the translation process.

Figure 41 — Empty presentation document
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Implementa

tion:

The term empty document is not defined in both International Standards. Generally, an application defines
some default information like settings, master layout, presentation instructions and metadata. An application
may define a default slide without any user-defined content.

Use case name: Empty presentation document
Translation type and properties:

One-trip translation

RequiremeIts:

OOXML an
masters and
remain unch
and style in
Internationa

Conclusionf

Neither ODH
depends m(
defined in fg

Round trip translation

Presentation instructions

Document content

Dynamic content

Metadata v

Annotations and security

Document parts

Required features:
e OOXML: Subclause 8.5; 13; 19.*
e ODF: Subclause 2.2; 2.3.3; 2.4; 379.10; 9.11;
14;15

ODF maintain their own default sets-of slide layouts, slide masters, handout masters, 1
colour schemes. If a document is.translated from one format into another these entities sh
anged during the translation in erder to facilitate further editing. Furthermore, default present
structions as well as metadata should be preserved if possible. It is not expected that
Standards will necessary use similar defaults for metadata.

nor OOXML preeisely define the term empty document. Thus the content of an empty docu
re on the ereating application than on the International Standard. When an empty docu
rmat A is opened in format B, default slide layouts, slide/handout/notes masters, colour sche

and present

ation-instructions can be preserved. However, the initial view of the empty document ma

otes
ould
ation
both

ment
ment
mes
y be
bugh

5.4.2 Simple text formatting

The basic features of presentation documents are quite similar to those of text processing documents. The
following scenario describes the common features of presentation documents exemplified by a simple
presentation of an Annual Report. The annual report was created by John Marketer using a format A
application and should be reviewed by his secretary Mary using a format B application. John uses a
customized design to layout the presentation.
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Textual description:

Mary opens the annual report for review. She checks to make sure the formatting is correct and there are no
grammatical errors.

Welcome Customers, Partners, and Colleagues

to the

Annual Report Presentation 2009

Figure 42 — Simple text formattingin presentation documents

Implementation:

The jntroductory slide makes use of common textformatting features such as centred and bold text. The slide
congists of text and a footline consisting of the author's initials, date and slide number. The desigr| defines text
fontg, background colours and the positionof the footline's elements.

Use case name: Simple text formatting
Translation type and properties:

One-trip translation

Round trip translation

Presentation instructions

SN IENJ IRV IR

Document content

Dynamic content

Metadata

Annotations and security

Document parts v

Required features:
e Formatting
o OOXML: Subclause 2.3.3, 13.3, 19.%,
211
o ODF: Subclause 4.4, 14.6, 15.*
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Requirements:

Any corrections Mary makes in format B, (such as changes to fonts, indentation or layout) should be
reproduced without significant discrepancies when John reopens the presentation using his format A
application.

Conclusion:

The requirements of this use case concerning text properties are relatively easy to translate between the two
International Standards. Details can be found in subclause 6.4.2. Because ODF does not support the concept
of themes 10t i i - , ODF
master layodt but not vice versa. Thus round trip translation is not supported for themes.

5.4.3 Itemjzation and numeration

Textual description:

John Markefer shows the following slide to the management board during theircafinual executive Hoard
meeting where he aims to present the company's achievements for the past year¢in short concise points] The
slide has begn cross-checked by Mary.

1. Incredible market visibility through new marketing
concepts

> 14% growth in sales
> 21% growth in customers

2. 560.00 newrJeads
2. 84 satisfied customers
4. 18 new employees

\J

LN

Figure 43 — Itemization and numeration in presentation documents

Implementgtion:

This slide contains a text list similar to that used in word processing applications. The list is comprised of a
combination of both numbered bullet point and list items. The bullet points are demarcated by symbols, while
the main points are demarcated by numerals.

10 Please consider that themes are not used in this use case. The example can be implemented utilizing styles.
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Use case name: Itemization and numeration
Translation type and properties:

One-trip translation

Round trip translation

Presentation instructions

Document content

N RN RN RN RN

Dynamic content

66:2011(E)

Req

The

vietadala

Annotations and security

Document parts v

Required features:
e |temization and numeration
o OOXML: Subclause 13.3.*
o ODF: Subclause 4.4

lirements:

combination of bullet points and numbered list items should be displayed identically by both

since any change in indentation, formatting or symbols us€d, could cause confusion or distortion of

Con

The
also
use

5.4.4

Clusion:

apply to presentations because ODF implements these features identical for all document {
case, however, translatability between'the two International Standards is on a high level.

Positioning and layout

Textual description:

John

Marketer has created*a slide, which portrays projected results for two different years. Thes

will be compared with\three short bullet points, and the difference between the statistics for th

shod

Id be recognized easily at the first glance. The slide has been crosschecked by Mary.

applications,
facts.

minor problems evident in the translatability~of itemization and numeration in word processing documents

ypes. In this

e two years
e two years
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Projected results 2010

1. Growth sales of 19%

Projected results 2011

. Growth sales of 25%

2. Over 1 Million new leads

3. Upto 20 new employees

Implementgtion:

The slide cgntains two sections. Each contains distinctive text. The text in each section is a combinati
headers, regqular text portions and numbered list items. The two séctions differ in content but not, howev

format.

. Over 1.5 Million new

leads

. Upto 35 new employees

Figure 44 — Positioning and layout in presentation documents

Use case name: Positioning and layout
Translation type and properties:

One-trip translation

Round trip translation

Presentation instructions

Document content

SN X

Dynamic content

Metadata

Annotations and security

Document parts

Required features:

e Positioning and layout

bn of
Br, in

o OOXML: Subclause 13.3.9
o ODF: Subclause 14.15

Requirements:

In this use case, the fragmentation of the text into two separate windows is significant. When Mary opens the
slide in her format B application, it should display precisely as it did in John's format A application. All changes
made by Mary should be visible to John when he reopens the document and display as they did in the format

B application.
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In this use case, translatability is high for both content and presentation instructions.

5.4.5 Slide blending and animation effects

Textual description:

To enhance the presentation she has prepared, Mary applies visual animation effects between the slide
transitions. John reviews the presentation shortly before a board meeting using his format A application.

Implementation:

Slide 1 Slide 1
*Text 1 Bxt 1 *Text
*Test 2 st 2 *Test
sText 3 =xt 3 *Texe
1 2
Slide 2 Slide 2
*Text 4 *Text 4
«Tact § *Test 5
Taxt & *Text 6
3 4

Figure 45— Slide blending in presentation documents

Instgad of simple transfers from slide to slide, Mary uses blending effects where one slide blerlds over into
another, as in thenfades or push transitions illustrated in Figure 45. Animation transitions make the slide
charlges appeaf more fluid and give the presentation a smoother overall look.
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Use case name: Slide blending and effects
Translation type and properties:

One-trip translation

Round trip translation

Presentation instructions

Document content

Dynamic content

vietadatla

Annotations and security

Document parts

Required features:
e Presentation
o OOXML: Subclause 19.5
o ODF: Subclause 13.1, 15.36

Requirements:

The same \isual effects should be visible when John opens the presentation using format A. If Mary [later
alters or adIs to the effects already applied using a format B application, such changes should be reflected
the next tim¢ John reopens the document using format A. A round trip translation should be possible.

Conclusion}:

Certain featlires such as time line functionality or transitioning slides along Bezier curves or polylines ar¢ not
supported by ODF. OOXML provides a far richer_set of features which are only marginally translatable, or
indeed imppssible to transform into ODF. This makes for restricted translatability between the| two
International Standards with regard to animated slide transition features.

5.4.6 Animations

Textual description:

To be able {o visualize the.quoted statistics better, John Marketer adds some animations to be display¢d to
the right of the text box_He wants Mary to review and make sure the statistics displayed are correct before he
presents thgm at a meeting.
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Result forecasts for 2010

O

D
Implre@ation:

O
S

Figure 46 — Slide before animati%)
o™

NS
Result forecasts fo 10

O

Figure 47 — Slide after animation

The bars shown in Figure 47 seem animated as they appear one by one with the help of graphic effects which
are triggered by a mouse click or shown at timed intervals. The embedded animation is visible for as long as

the slide is active.

© ISO/IEC 2011 — All rights reserved

59


https://iecnorm.com/api/?name=f4dd536e398891c29df2819c54df2a5a

ISO/IEC TR 29166:2011(E)

Use case name: Animations
Translation type and properties:

One-trip translation

Round trip translation

Presentation instructions

Document content

Dynamic content

vietadatla

Annotations and security

Document parts

Required features:
e Presentation
o OOXML: Subclause 19.5
o ODF: Subclause 9.7

Requirements:

Mary should be able to replay these animations in her format B envirenment without noticing any differgnce;
any changes she makes to the animations should also be reproducible in John's format A environment.

Conclusion{

Both International Standards have a well-developed set of tools to animate graphic elements. There could be
slight difficdlties in translatability between applications since animations based on OOXML can be
manipulated| with finer granularity than those based’on ODF. This imposes more constraints on the translation
of ODF basgd applications. One possible way-of circumventing some of these setbacks is through the uge of
SMIL (SyncIronized Multimedia Integration Language), which offers a common animation platform for the two
International Standards. While SMIL ahimations can be embedded in ODF presentations, the presentation
markup usedl in OOXML uses similar concepts as SMIL.

5.4.7 Comments

Textual description:

After most parts of the/annual report have been created by John, he wants to hear feedback on the laydut of
presentation] as well as contents of it. He asks Mary to give some comments on the presentation docurment.
John will check_Mary’s comments on his format A application after she creates a few comments using her
format B application.
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Result forecasts for 2010 and 2011

Projected results 2010

P kpel |Klaus-Peter Eckert
' ~J™!Intended project results

Implementation:

. Growth sales of 19% 1. Growth sales of 25%

. Over 1 Million new leads 2. QOver 1.5 Million new
leads

. Upto 20 new employees 3. Upto 35 new employees

Figure 48 — Presentation document with comment

06.05.2010

The comments on the slide should not be visible during a slide-show. They should be visible whep editing the
presgntation. Small comment author’s initial text box is appeared where the author has placed it jon the slide.
When a user clicks on this small initial comment box, itsshould open and show content of the comment, date

and fime it was created and the author of the comment:

N
Use case name: ment

Translation tyR® d properties:

One-trip translation 4
Round. trip-translation v
Presentation instructions

Bocument content 4
Dynamic content

Metadata v
Annotations and security v
Document parts

Requirement:

Required features:
e Comment

o OOXML: Subclause 19.4
o ODF: Subclause 14.4.2

John should be able to see Mary’'s comments on his slides. Any comment created by Mary’s format B
application should be shown in John’s format B application.
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Conclusion:

The translatability of comment between the two formats is very low. In this use case, comments in format A
documents are not shown in format B and vice versa. Even though the two International Standards provide
visually similar comment function, the structures used by the two formats are quite different. ODF stores
comments on the slides together with other information as <note> element, while OOXML stores the comment
part in a separate XML-document as <cm>.

5.4.8 Multimedia content

Textual desription:

To make a |more lively presentation, John has decided to incorporate multimedia / audio content intd his
slides. He instructs Mary on where and how to place the multimedia elements. Subsequently he:crosschecks
the new slidés to ensure everything is working smoothly.

Highlights of the last shareholder-meetings

Click on icon to start audio

< Meeting 2008

Meeting 2007

& Meeiing 2006

&

.ot

Figure 49 — Multimedia content in presentation documents
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Click on icon to control audio

Meeting 2007

Implementation:

Johr] has embedded three multimedia elements (audio) each-associated with additional graph
serving as clickable icons. When an audio is played, animated forward, backward and end icons @

Avl"’

Figure 50 — Control icons for multimedia content

Use case name: : Multimedia content
Translation type and-properties:

One-trip translation

Round trip translation

Presentation instructions

2N RN RN RN

Document content

Dynamic content

Metadata

Annotations and security

Document parts v

Required features:
e Multimedia content and vector graphics

2.9 4

c elements,
ppear.

Requirements:

2 4N
L TU

[4)]

faYa\v4 Wi Q. bl 4L
T UUANIE., Oouuliaust TI. 2.2, 1

o ODF: Subclause 9.8

When John reopens the slide, all media assets should be properly referenced, and the animated icons should
work in the same way they did in Mary's application.
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Conclusion:

The only means provided by ODF to implement these functionalities is SMIL which is a good alternative to the
usual <animations> element when mixtures of multiple animations are running at the same time. ODF’s use of
SMIL for certain animation effects is not likely to give rise to any major translatability issues since the schema
and syntax of OOXML'’s PresentationML is loosely based on SMIL.

5.4.9 Master layout

Textual description:

Mary create
or periodical

the layout tempates emailed to him by Mary and edits it.

5 slide templates for layouts she tends to use very often such as recuring topics, weekly jour
board meetings. John decides to introduce some general changes to the layout. He opens o

fixes
he of

Click to edit Master title style

g

n\

* Click to edit Master text i ® Click to edit Masterte&/\)
styles styles \\
Second level Second level %CD
Third level Third level \
o Fourth level o Fourth@ I

Fifthlevel ithilevel
Q=
S
<
\,xs
Y
Y
AN

Figure 51 — OOXML master slide in presentation documents

Task Pane\ ) =
Tasks View -
' Master Pages
Iv Layouts
il SEEEEIND
w = = olln = ol =| —
—— [

Figure 52 — ODF master layout in presentation documents
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Mary uses the master slide to simultaneously edit layout on multiple slides (see Figure 51). John then
manipulates the master slide to further adjust the slide layout (see Figure 52) and returns the improved
template to Mary.

Use case name: Master layout
Translation type and properties:

One-trip translation v

Req

The
form

Rouna trip translation v

Presentation instructions

Document content v

Dynamic content
Metadata v

Annotations and security

Document parts v

Required features:
e Presentation Masters
o OOXML: Subclause’8.5, 19.*, 20.1
o ODF: Subclausg&.9.*, 13.5, 14.*, 15.36

lirements:

at B. John should also be able to automatically see the master changes reflected on each in

withgut having to open the master slide,settings.

Con

Tran
mos

5.5
This

basi
inclu

Clusion:

Slatability between the ‘master slides in OOXML and master layouts in ODF is very high
requirements. For-more details see subclause 6.4.4.

Common properties and mutual inclusion of documents

section, 'describes document properties that are independent of a document type. Two u

ded documents are given. Both ODF and OOXML allow including documents of type A into

changes made by John should be reflegted in the slide master when Mary reopens the prIsentation in

ividual slide

hnd satisfies

e cases for

E properties such as hyperlinks and colours are described in this section. In addition, use casgs for mutual

a document

of ty

pe b. The resulting documents cannot be categorized Dy a Sspeciiic type even though 1

document has a specific type.

5.5.1

Text

Hyperlinks between documents

ual description:

e top level

John sends a format A text processing document to Mary to inform her where she can find the information
indicated by hyperlinks in the document. Mary is using a format B word processing application. The annual
report file is a format B presentation document located on the shared computer of John and Mary.

© ISO/IEC 2011 — All rights reserved
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Hello, Mary

You can find the final version of the annual report presentation file by clicking here.

The annual report.

And also, you can find reference numbers about the annual report from this web site.

Regards,

John

If anyone in the company asks for information for the annual report, you can let them kngw

where they can find this information.

Implement

Hyperlinks ghould be able to lead users to target destinations. Destinations could be a file, web address
particular logation of a file. Hyperlinks are shown in blue and underlined. In this use case, the first hyperl
either an abpolute path or a relative path to a file that is located on the same computer system. The se
hyperlink re

66

tion:

Figure 53 — Hyperlinks in a text. document

rs to a certain website.

Use case name:-Hyperlinks between documents
Translationtype and properties:

One-trip:ranslation v

Round'trip translation

Presentation instructions v

Document content

Dynamic content v

Metadata

ora
nk is
cond

Annotations and security

Document parts 4

Required features:
e Formatting
o OOXML: Subclause 15.3, 17.16.2.2,
17.16.5.25, 18.3.1.47~48, 20.1.4.1.15,
20.1.4.1.19, 21.1.2.3.5~6,
22.2.2.11~14
o ODF: Subclause 3.1.14,5.1.4,7.12.7,
9.3.10
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Requirement:

Hyperlink parts should be distinguished from other text parts and should lead to the destinations. When Mary
clicks the blue underlined hyperlinks, she should be able to open a format B presentation file, as well as the
web site. After she has visited the hyperlinked destinations, the colour should change to another colour to
show that the links have been visited.

Conclusion:

Hyperlinks from ODF that follow the URL and the file in a certain location work in OOXML. A hyperlink from
OO Xitthat-fottowsthe UREworksimOBFHowever = hypcﬁill:\ frommOOXMithat-foltows-thedestination to
a certain location of the file may not work in ODF because ODF supports only relative paths“in hyperlinks
while OOXML supports both relative and absolute paths.

5.5.2 Colours

Textual description:

When Mary creates templates for word processing and presentation documents in her format B application
she glefines a set of colours that should be used in all documents for texts, lines and shapes. John uses these
templates in his format A application.

Properties &

Name Blue8 Add

Calor [ Blued B @
Color table P IJ
o e
EENG: R 13 [2

204

|
:.-.....D B 25
> Bl n

N

[
&

Figure 54 — Colour definition in an ODF application
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Colors @Iﬁ
Standard | Custom l

ul‘

Color model: E
Hue: 151

Sat- T

A [ (ff

Lum: 134 W=

Transparency: .

« [m Fo30% S Current

Figure 55 — Colour definition in an OOXML application

Implementation:

N
Use case name: Colours O‘\
Translation type and properties: Q
One-trip translation v
Round trip translation v
Presentation instructions 4

Document content

Dynamic content

Metadata

Annotations and‘security

Document parts

Required features:
o’ Colour
o OOXML: Subclause 20.1.2.3, 20.1.4,
14.2.7
o ODF: Subclause 15.17

OOXML defines colours in different models. A single colour can be defined either in the red, green, blue
(RGB) colour model or in the hue, saturation, lightness (HSL) colour model. ODF solely uses the RGB model.
OOXML uses themes and accents to define groups of colours and to reference to a single colour. ODF uses
direct references to the specification of a colour. More sophisticated support to end users is provided by ODF
applications, not by the standard itself.

Requirements:

When John uses the templates in his format A environment the colours should be defined in a similar way as
in Mary's format B environment.
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While OOXML supports different ways to represent, group and reference colours, ODF uses solely one colour
model. It is possible to translate colour specifications defined in the RGB-model between both formats, and
additionally from HSL to RGB within OOXML. Thus the basic translatability of colours is high although round
trip translation of higher level concepts and HSL defined colours is not possible or must be performed on
application level.

5.5.3 Embedded spreadsheet documents

Textuatdescription:

John
Instd
spre

wants to pass on information, contained in a format A spreadsheet, to Paul, who.is\using format B.
ad of recreating the portion of the spreadsheet he wants to send, he simply embeds the pertinent
Adsheet information in a text document containing a note and instructions as showiin Figure

56.

Hello Paul!

Here you can find the most urgent leads to be contacted this week:

A B C D E |~
1 |First name !Surname Address ‘S\\)‘ Motes Birthday =
Trafalgar Sguare 13, 38163
2 |Mark Twain Hamptowbeach Call urgently! 14 March 1967
N
Mossham Street 19, 27357
3 |Frank Ross Hackleborough Awaiting action 01 June 1957
4 |Sandra Townsend unknown Mo reply 21 September 19570
5 -
4 4 » M| Tabellel %] 0. | M | 1

Keépintouch.
Regards,

John

Impl

Figure 56 — Spreadsheet embedded in a word processing document

ementation:

An obvious advantage of this approach is that the data in the embedded spreadsheet can be edited and
manipulated directly as a dynamic source by the spreadsheet engine rather than being handled statically.
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ODF accomplishes this by making use of the <insertion> element which contains the information required to

identify any
spreadsheet

insertion of content. Placing a frame within the text area, such as a drawing shape in which a
has been embedded, can also be used to create the same effect.

OOXML proposes two options for embedding a spreadsheet within a text document:

e Embedded Packages - Two documents (in this case: a SpreadsheetML document embedded in a
WordprocessingML document) are stored together in a format defined by OOXML as an embedded
package.

e Emh

identifies the kind of object data to be embedded.

Requirements:

When Paul
spreadsheet
saved the ¢
incorrect rep

edded Objects — The data stored in the object is identified by a unique string (ProgID). which

Use case name: Embedded spreadsheet documents
Translation type and properties:

One-trip translation 4

Round trip translation

Presentation instructions v

Document content

Dynamic content

Metadata

Annotations and security

Document parts 4

Required features:
e Embedded spreadsheets
o OOXML: Subclause 15.2
o ‘©DF: Subclause 8, 9.3

pbpens the document containing the embedded spreadsheet, he expects all edited features gf the
such as colour. boundaries and highlighted text to be presented exactly as they were when {John
riginal spreadsheet. For example, the date format needs to be maintained exactly, since an
resentation of the original date data could lead to confusion or errors.
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Conclusion:

Translation of embedded objects between ODF and OOXML does not present any major barriers; both
International Standards support Object Linking and Embedding (OLE) as well as alternative image
representations of linked objects. Slight translation difficulties may occur in the latter case, since when
representing alternative images OOXML may refer to elements of the deprecated VML format which is not an
open standard.

5.5.4 Simple text formatting and embedded documents

Textuatdescription:

John Marketer’s secretary creates a spreadsheet containing several sample newsletter layo(ts, and saves it in
formpt B before sending it to John who opens it with his format A supporting application.

A B i:

1 |Description Comments on layout Layout sample

12 M mbie T T

Informational Mail

Attenifon!
Plgaetakie not of the following changes starting from flscal year 2008

1. Bullet Points

) The finance and marketing departments will henceforth be managed togdtheriby mMr.
2. Date on the left upper corner

Monthly employee Info Mail vl m— )
. " There wilibe a change in status ofthe firm from WE, to Lid
(version 1) . . ¥ Al makters pertalningto leave oo sick ieave certificates should hence ol be sent to the
3. Aknowledgement with signatGpe. Fv—

" The director of the human resources department Jobn Q) Publiicwiil be iadngus to head
the Calidoamdaotfice.

4. Additional sub-header.

X

By signing here,. 1 aknowledpe that

B st 0o arvin S thij et i

2
Internal Mail
Wiedneidiny, Nowvifnbeer 12, 2008
1. Eontinuous text. DraroWorder,
As froam flscal year 2009 the finance and marketing departments will be managed together by Mr.
. Mustermnann of the finanoe deparinsent, These will also be a chamge in status of S irm feom LIC,
2. Workers addressed directly. 1o L, This has 1o do veith the rew tax stabus. we are going to receive as a result the changesto
l!lulMiOﬂiHix!MD’Mil’\s affect at the end of J08,
Maonthly employee Info iMail . . Vool alye ke 1 remind evermee that all matters peraining 1o beave or sick Wave cenificates
(Version 2] 3. signed with name and surname. shauld heneforth be sent o the HE ofice,
And finally: it is with miged fielings thad we heseby sonounce that the director of the hisman
. resources department kohn . Publicwill be beaving us to head the Califomiasofijce. we wish him
4. Space for signature. all the bastin hisendeavars.
5. Date includes day. Bat repasdy
John Marketer
3
To whom it may concern:
. le bull . Please take nat of the lollewing changes starting From fiscal
1. S5imple bullet points. year 2009:
& The finance and marketing departments will hasceborth be managed
. together by Mr. Mustermann.
; 2. Only month shown in date. & There will be & changs in status of the firm from LLE. te Ltd
MDI’Ithl‘f emplo\ree |I’If0 Mall # All st ers periainieg to leave or sick beawe certificates should
[Version 3) ; . 2ons hanceforth be sens tathe HQ oHfice,
3. Signed with name and position. & Tha director of the hunsse resourcel Sapartment John G, Publlc will ba
leaving us to head the California oMice.
4. Different header.
Bigend,
4 e Markarer, Markrtiog Manager

Figure 57 — Spreadsheet with simple text and embedded documents
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Implementation:

In spreadsheet documents, portions of text are often included as cell content. The use case illustrates one
such scenario which is also associated with the formatting and inclusion of graphics.

Spreadsheets often contain formatted text as cell content. This use case illustrates one such scenario which is
also associated with formatting and the inclusion of graphics.

The example given in Figure 57 contains three rows and three columns. Column A contains a short text
description. Column B contains comments describing the newsletter layout. Column C contains a short text
sample formfatted using the proposed layout. Tn addition to paragraph and word formatting, the sample Tayout
in column C] also contains embedded graphic elements. Each layout sample fits into the last cell on\thg row
which bears|the scaled down proportions of a letter-format page, and is displayed as a page in miniature{ The
layout samples included in the sheet can either be linked to or embedded within the document:

Use case name: Simple text formatting and
embedded documents
Translation type and properties:

One-trip translation v

Round trip translation

Presentation instructions v

Document content v

Dynamic content

Metadata

Annotations and security

Document parts v

Required features:
e Formatting
6  OOXML: Subclause 12.3, 15.2
o ODF: Subclause 9.3

Requirements:

In translating the infarmation needed to present this spreadsheet using a format A application, all presentation
instructions [settings should be preserved. The graphic elements and images should likewise maintain |their
original graphi€al,appearance.
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Translation between ODF and OOXML does not present any major barriers as both International Standards
support Object Linking and Embedding (OLE) as well as alternative image representations of linked objects.
Translating vector graphics could pose slight problems as mentioned in subclause 5.5.1.

5.5.5 Embedded charts

Textual description:

John
Mary

has been asked to add the chart to the annual report, which will include many of the

disclissed at the board meeting for additional visualisation.

Result forecasts for 2010 and 2011

[I=z]

16 +

14 \
12 +
10
= 2010

8

\"4 2011
6 - )
a4
2 T ’

0

IT Services Consultancy Production

‘A

Figure-58 — Diagram in presentation documents

Impl

mentation:

Presentation documentsyean contain simple embedded graphics, called shapes in ODF. Diagr
presentation documents in the case of ODF are basically drawing shapes which differ gnly in their
attriute/style-family*elements. Presentation shapes are assigned presentation attributes with a s
presgentation family, while drawing shapes are assigned drawing attributes with a style from the graphic family.
In agldition;—presentation shapes are further classified based on usage. Examples of such c
include-text, graphic or, as shown in Figure 58, chart. The chart is created from a spreadsheet dgcument and
embegdded into the presentation

ard meeting.
points John

hms used in
yle from the

assifications
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Use case name: Embedded charts
Translation type and properties:

One-trip translation

Round trip translation

Presentation instructions

AN BN BN BN

Document content

Dynamic content

vietadatla

Annotations and security

Document parts

Required features:
e Diagrams
o OOXML: Subclause 14; 12.3
o ODF: Subclause 9.2; 10

Requirements:

When Mary
application:
improved sli

Conclusiont

The origina
Standards a

The lines, colours and proportions should be the same-ifi both applications. When John open
e set the diagram should display like in Mary's format'B application.

5 the translatability between graphic.components is high.

6 Features and functionality

6.1 Introdluction

This section
following su
well as offer

o [ow

explains the featufeés needed to implement the use cases described in clause 5. The tables i
psections summiarize the availability of various features for each of the two document forma
ng an estimate of the translatability level of the various features, which is defined as follows:

way

the \feature is implemented differs so significantly that feature translation is impossible wi

infofmation loss.

reviews the document, it is displayed in exactly the Same way it looks in John format A

5 the

view would, to a great extent, be retained during a translation between the Internatjonal

h the
Is as

translatability; either one of the International Standards does not support this feature at all, gr the

hout

e Medium translatability; these features are supported in both formats, although some aspects may
differ and workarounds may be required. Features marked as medium may support a one way
translation, but will result in information loss during round trip translations. The "Notes" column
provides further details on each relevant feature.

e High translatability; these features are supported by both International Standards, round trip
translation should pose no problems.

The characterization of translatability by the above mentioned metric indicates whether it is possible or in
general impossible to translate a feature between the International Standards. It cannot be assumed that a
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given tool actually has an implementation for all translations, indicated as high. On the other hand it cannot be
excluded that a given tool has a specific implementation for a translation, indicated as low. Translation rules
will always be tool specific.

It is important to note that the focus of this section is to describe the translatability of various document
features between formats and not to engender discussion about the relevance of certain features or to make
recommendations for the addition or removal of features from one of the International Standards. All
characterizations are focused on strictly conformant OOXML documents. Transitional conformance as
described in ISO/IEC 29500-4 is not considered. All statements about ODF refer to ISO/IEC 26300.

Tecllnical remark

XMU elements and attributes in this Technical Report are shown in an unqualified style.'like <e
@attribute instead of <ns:element> and @pns:attribute. The namespaces can be derived eas

application context if necessary.

6.2 [ Word processing documents

6.2.1

Text formatting

This[subclause describes the attributes that define the functionality-and sub functionality of text
word processing documents. Both formats support formattingktext at the paragraph level as

granplarity. OOXML calls this capability a run, ODF callg',it~a span. The following table sum
featyres which appear in the use cases described in clause 5. Examples of XML representations in both
formpts are given in subclause 7.2.2.

Table 1=~ Text formatting

ement> and
ily from the

formatting in
vell as finer
marizes the

. . Sub Transla-
Fungtionality functionality OOXML ODF tability Notes
Bold|text (font Yes Yes Medium In addition to bold, ODF|allows font
weight) 17.32 1 14.6.3 weight to be specified nimerically
(100-900).
Text|borders Yes No Low ODF only supports borders on
17.3.2.4 whole paragraphs.
Whitespaces Yes Yes Medium Because certain OOXML elements
17.15.1.18 | 1.6 (such as the @preserve|attribute
17.18.7 defined separately in
T ISO/IEC 29500-3), are rfot
ISO/IEC supported by ODF, tranglatability of
29500-3 this feature could be prgblematic.
10.
Capitalization
All upper Yes Yes High
case 17.3.2.5 15.4.2
Small caps Yes Yes High
17.3.2.33 15.4.1
All lower No Yes Low
case 15.4.2
Text colour
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: . Sub Transla-
Functionality functionality OOXML ODF tability Notes
RGB Yes Yes High
17.3.2.6 14.7.8
Background | Yes Yes High
colour 17.3.2.6 15.4.37
Based on Yes No Medium ODF has no concept of a document
theme 17.15.1.20 theme.
71897
Blinking text | No Yes Low OOXML supports only blinking
15.4.36 backgrounds, but no blinking text.
Text Yes No Medium Only a limited range \f colours is
highlighting 17.3.2.15 available for text highlighting.
Complex Yes Yes Medium The formats‘differ in how complex
script suppoft 17.3.2.7 15.4.13 scripts (east=Asian, right-to-left
15.4.14 scripts),are supported.
East-Asian
text
Packingtwo | Yes No Low
lines intoone | 17.3.2.10
Brackets Yes No Low In ODF, left and right brackets gan
around two- | 17.3.2.10 be specified independently.
lined text 17.18.8
Vertical text Yes Yes Medium ODF supports rotating text by 0f 90
17.3.2.10 164.42 and 270 deg.; OOXML supports
only 0 and 90 deg. rotation.
Emphasis Yes Yes Medium ODF offers more fine-grained
marks 17.3:242 15.4.40 support. Marks can be placed apove
or below text.
Font selectign
By font name) | Yes Yes High
17.8 15.4.13
By font family | Yes Yes High
17.8.3.9 15.4.14
Theme fonts | Yes No Low ODF does not support the concept
17.18.96 of document themes.
Font effects
Emboss Yes Yes High
17.3.2.13 15.4.26
Imprint / Yes Yes Medium OOXML has an effect termed
engrave 17.3.2.18 15.4.26 imprint while ODF offers engrave.
Outline Yes Yes High
17.3.2.23 15.4.5
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. . Sub Transla-
Functionality functionality OOXML ODF tability Notes
Shadow Yes Yes Medium ODF allows for fine-grained control
17.3.2.31 9.5.1 of text-shadow parameters, OOXML
only allows turning the shadow on or
off.

Manual Yes Yes Medium/ | OOXML uses absolute values, ODF

specification 17.3.2.14 15.4.41 low uses percentages. This may lead to

of run/ span 17 3.2 43 translation problems.

width

Italig text Yes Yes Medium ODF supports italic and |oblique text,
17.3.2.16 15.4.25 OOXML makes ng_such|distinction.

Kerning Yes Yes High
17.3.2.19 15.4.35

Text|language Yes Yes High
17.3.2.20 15.4.23

Enable/ Yes No Low ODF does not support this feature.

disable spell 17.3.2.21

chedking for

run/ bpan 17.15.1.52

Raispd/ Yes Yes Medium OOXML uses absolute Jalues, ODF

lowered text 17.3.2.24 15.4.12 uses percentages. This may lead to

translation problems.

Strikpthrough Yes Yes Medium OOXML allows single apd double
17.3.2.37 1574.34 strikethrough. ODF offers more fine-
17.3.2.9 grained control of strikethrough

e options and styles.

Underline Yes Yes Medium The note on strikethrough applies
173240 15.4.28 equally to text underlinirg.

6.2.2 Paragraph formatting

In thie context of word processing documents, a paragraph is the smallest unit of text upon wh
perfgrmed. Both_document formats support applying the text formatting properties given aboy
paragraph basis~In fact OOXML simply embeds a run-properties element within the parag
whetteas ODF-paragraph styles may contain paragraph and text properties. Examples of XML rep
in bdth farmats are given in subclause 7.2.2.

ich layout is
e on a per-
raph format
resentations
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Table 2 — Paragraph formatting

. . Sub Transla-
Functionality functionality OOXML ODF tability Notes
Line height
Fixed Yes Yes High
17.3.1.33 15.5.1
Minimum Yes Yes High
17.3.1.33 15.5.2
Line No Yes Low
spacing 15.5.3
Font- No Yes Low
independent 15.5.4
line spacing
Automatic Yes No Low OOXML provides a (Boolean) option
17.3.1.33 that specifies HTML-like line
spacing.
Text alignment Yes Yes Medium OOXML supports a range of
(left/ right/ 17.31.13 | 15.5.5 additional values for Arabic and [Thai
centered/ text.
justified)
For last line | No Yes Low
in 15.5.6
paragraph
Justify No Yes Low
single word 15.5.7
Keep paragrph Yes Yes High
on same page 17.3.1.15 15.5.8
as following
paragraph
Do not split Yes Yes Medium OOXML only supports keeping 3
paragraph irto 17.3.1.14 | 15.5.10 paragraph on a page without
multiple pages 155.9 specifying the minimum number|of
" lines and the position of the
15.5.8 paragraph.
Tab stops Yes Yes High
Position Yes Yes High
17.3.1.37 | 7.12.6
Type (left, Yes Yes Medium OOXML does not support specifying
centre, 173137 |7.126 the decimal character.
right,
decimal)
Type (bar, Yes No Low These tab stop styles are supported
clear, list) 17.18.84 in OOXML but their use is
discouraged.
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. . Sub Transla-
Functionality functionality OOXML ODF tability Notes
Leader Yes Yes Medium The formats support different kinds
properties 17.18.72 7.12.6 of leader styles. ODF reuses the
same styles which allows for
underline and strikethrough. OOXML
supports a fixed list of styles.
Defaulttab | Yes Yes High
stop 17.15.1.25 | 15.5.12
| 42
Hypliuenation OOXML only allows 'suppressing
automatic hyphenation gn a per-
paragraph basis:
Last word Yes Yes High
on page 17.15.1.10 | 15.4.44
max. Yes No Low
consecutive | 17 15.1.22
hyphenated
lines
Drog Caps Yes Yes Medium OOXML handles drop caps via
17.3.1.11 15.5.15 specialized text frames. PDF’s
approach is more straight-forward.
Register truth No Yes Medium ODF supports a paragraph style
(sanje text line 15.2.12 attribute which can specify the
distgnce across reference line distance for all
multiple pages / paragraphs. This functiopality is not
columns) supported directly by OQXML.
Fixed width tables in OOQXML may
be able to compensate for this
drawback, however ther¢ may be
difficulties in translatability.
Margins
Absolute, No Yes Medium OOXML only supports absolute
relative values for paragraph margins.
Left/right/ Yes Yes Medium OOXML supports contextual spacing
top/bottom where top/bottom spacing is ignored
for identically formatted paragraphs.
First|line indent Yes Yes High
Absolute, Yes Yes Medium OOXML only supports absolute
refative 173112 15518 vatues for first=lime-inmdentation.
font size 15.5.19 property specifying that the first line
" of a paragraph is indented by a
value that is based on the current
font size.
Page/ column
break
Before Yes Yes Medium OOXML does not support column
paragraph 173123 |28 breaks as paragraph properties.
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: . Sub Transla-
Functionality functionality OOXML ODF tability Notes
Background Yes Yes Medium OOXML allows using theme colour
colour 17.3.1.31 15.5.23 attributes. ODF does not support the
concept of a document theme.
Background Yes No Low
pattern 17.3.1.31
Background No Yes No
image 15.5.24
Filter No Yes No
15.5.24
Opacity No Yes No ODF manipulates the;gpacity ofthe
(percent) 15.5.24 background imagg, in.the form of a
percentage, while'in OOXML the
background calour (or filled vectpr
graphics) can be influenced
indirectly via alpha colour
transformations which can be uged
to maodify opacity. Alpha colour
transformations are expressed gs
percentages.
Embedded Yes Yes Medium Bitmaps can be easily translated.
Images 15.2.14 9.3.2 However, due to discrepancies
between SVG (used by ODF) and
DrawingML (used by OOXML), there
is a high probability that compatibility
issues will arise when vector
graphics are to be translated.
Borders Yes Yes High
Top/bottom/ | Yes Yes High
left/ right 17.3.4.24° | 15.5.25
Between/ Yes No Low In OOXML a paragraph may haye a
bar 17.3.1.24 bar (a border on the inner side df the
paragraph when a book-like laygut is
used). Additionally a between bgrder
can be specified for paragraphs jwith
identical border formatting. ODF|
allows for merging the borders qf
consecutive, identically formatted
paragraphs.
Colour Yes No Viedium OOUXML allows for using theme
17.3.4 colour attributes. ODF does not
support the concept of a document
theme.
Frame Yes No Low
effect 17.3.4
Shadow Yes Yes Medium ODF offers more fine-grained control
effect 17.3.4 15.5.28 of shadow parameters.
Spacing Yes Yes High
17.3.4 15.5.27
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Functionality ﬁﬂzztionality OOXML ODF ;;rsiﬂts;a_ Notes
Width Yes Yes High
17.3.4 15.5.26
Type Yes Yes Medium OOXML documents can specify art
17.18.2 15.5.26 borders, a concept not supported by
ODF. While both document formats
support a wide range of border
styles, the sets differ. However,
commaon nylpq (Qinglp/ double/
dotted lines) are supported by both
formats.
Paddging Yes Yes High
17.3.1.11 15.5.27
Shadow Yes Yes High
17.3.2.31 15.5.28
17.3.1.29
Line|numbering No Yes Low OOXML only supports Ii:l\e
14.9.1 numbering on a per-sectjon level,
not as a paragraph setting.
Individual paragraphs cgn be
exempted from line numpering.
(Re-)set No Yes Low
start value 15.5.34
Vertical Yes Yes
align:negt (top, 17.3.1.39 [415.27.11
middle, bottom,
basdline) 17.18.91
Asianh / complex
text layout
propgrties
Add space Yes Yes Medium OOXML allows for specifying extra
between 17.31.2 15.5.32 spacing between Asian and Roman
Asian, ctl text as well as Asian Text and
and Numbers. ODF allows fgr spacing
Western between Asian, ctl (complex text
text layout) and Western tex{ (but not
numbers).
Allow Yes Yes High
punctuation | 173121 | 15533
to hang into
margin
Snap to Yes Yes High
layout grid 17.3.2.34 15.2.21
15.5.38
Line Yes Yes Medium OOXML allows more specific
breaking 17.31.16 | 15.5.34 settings (kinsoku).
behaviour
(strict /
auto)
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: . Sub Transla-
Functionality functionality OOXML ODF tability Notes
Writing mode Yes Yes Medium OOXML only supports setting
(Ir/rl/tb) 17.3.1.6 15.2.19 paragraph properties to right-to-left
or left-to-right.
Text frames Yes Yes High
17.3.1.11 9.3
Suppress Yes Yes Medium In ODF chart text label overlaps may
overlap 17.31.36 | 15.30.5 be suppressed. In OOXML this
feature Is supported with refererce
to drawing objects. If a text is trgated
like a drawing object (for,exampl|e by
being grouped with a textythis
feature can be used.
Lists Yes Yes High
17.9 4.3

6.2.3 Header and footer

OOXML and ODF both support the definition of header and footer. While OOXML assigns them to the whole
document of to single sections, ODF aligns them with the concépt of a master page. OOXML supports
multiple confent types; ODF supports textual headers and footers. Both International Standards use the terms
header and footer in a slightly different way. To display additional content types than text on the top or bqttom
of a page, in ODF this content has to be associated with the page instead with the header and footer.

Table 3 — Header and footer

Functionglity | 52 | ooxMmL -{ODF VRIS |y
functionality bility
Content fype Yes Yes Medium ODF supports text only but
11.3:6/9 14.4 other content can be added as
part of the master page.
Separate Yes Yes Medium ODF allows separate
Propertigs definitions for | 17 10 14.4 definitions for right and left
right, left/first pages.
padge
Formatting Yes Yes Medium ODF allows formatting
17.6.11 14.3 headers and footers while
OOXML allows formatting
15.3 . .
pages including headers and
footers.

6.2.4 Tables

Both OOXML and ODF support the insertion of tables inside a document. Both formats allow table cells to
span across multiple rows and / or columns and provide detailed control over the display of table elements.
The table below covers the table features from the use case in subclause 5.2.3 and highlights further areas
where functionality varies between the document formats. While OOXML uses the concept of tables only in
WordprocessingML, ODF use the same concept for word processing and spreadsheet documents. Therefore
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the following comparison is also valid concerning the description of ODF spreadsheets. Examples of XML

representations in both formats are given in subclause 7.2.4.

Table 4 — Tables

Functionality | SY® | ooxMmL | ODF UEMSEES | s
functionality bility
Table
properties
Right-to-left Yes No Medium ODF does not support rtl layout for
layout 17.7.6.1 tables. However the fungtionality
can be emulated by reversing the
cell order appropriately.
Alignment of | Yes Yes Medium ODF has no support for floating
whole table 17.4.29 15.8.2 tables. However, this furjctionality
(left, center, e may be @émulated by plaging a table
right, auto, inside a.frame.
indented)
Background | Yes Yes Medium ODF does not support dpcument
colour 17.4.32 15.8.8 themes, so information may be lost
in translation.
Background | Yes No Low
pattern 17.4.32
Background Yes Yes High
Image 17.2.1 15.8.8
Datg Horizontal / Yes Yes High OOXML aligns cell data |n tables
alignment vertical 17.3.1.13 15.11.1 embedded in word procgssing
documents at paragraph level.
Column
settings
Adjust Yes Yes High
column width | 17 4 16 15.9.1
Row|settings
Adjust row Yes Yes High
height 17.4.81 15.10.1
Cell pettings
Span Yes Yes High
mattipte 17417 813
columns
Span Yes Yes High OOXML does this via the <vMerge>
multiple rows | 17.4.85 8.1.3 element.
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Sub Translata-

Functionality functionality OOXML ODF bility Notes

Sub tables No Yes Low ODF supports the concept of sub
8.1.3 tables, e.g. tables embedded
826 seamlessly within a table cell. While

the same effect may be reproduced
by splitting and rejoining cells in the
containing table, this would require
a translator who could render the
complete table internally.

Borders
Colour / Yes Yes Medium Both formats allow the sarmg values
width / style | 17 4.67 8.3.3 as for paragraph borders.
15.8.12
Table No Yes Low OOXML has no‘way of identifying
headings 8.2.2 certain tableCells as being part of a

table header: It does contain a
<tblHeader> element; however this
specifies’that the affected row
should be repeated on every page
the table spans.

8.24

6.2.5 Itemjzation and numeration

Since ODF gand OOXML differ in the way they handle numbering (e.g. of lists or headings), the following two
subsections| contain a short discussion of each docutmént format's approach. Numbering in this coptext
includes thg handling of bulleted (itemized) lists as\both document formats handle them the same wgy as
numbered ligts. Examples of XML representationsdn both formats are given in subclause 7.2.5.

6.2.5.1  Numbering in ODF

ODF contairls two ways of expressing-ists: an approach based on the nesting of the individual XML tags psed
to define thq list (structural approach) and another one in which regular paragraphs are marked as belonging
to a list (attrlbute approach). Th&spumbering and list formatting applied to a list item or heading is determined
by a list stylg¢ associated to thelist (or numbered paragraph).

The structufal approach-is reminiscent of the way lists are constructed in XHTML'! with specialized |tags
denoting lisfs and Jist’ items and the list level being determined by the nesting of list tags in the XML
representatipn of the document content. The attribute approach, on the other hand, simply annotates regular
paragraphs |with attributes identifying them as items of a specific list style at a certain list level. Both
approaches are functionally equivalent, however only the atfribute approach can be used o apply humbering
information to headings.

Unfortunately, the ODF International Standard is worded ambiguously and thus allows for different
interpretations of the attribute approach described above. It is unspecified whether the numbering logically
resides with the list style or if there is a global counter for each list level which needs to be restarted manually.
For example, the XML code in Figure 59 may be rendered as in Figure 60 when the numbering resides with
the list style. However, when a global counter is used, the list would show up as in Figure 61.

M http://www.w3.org/TR/xhtml1/
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<text:numbered-paragraph text:style-name="L2":>
<text:p>List Item</text:p>
</text:nunmbered-paragraph>
<text:numbered-paragraph text:style-name="L3":>
<text:p>List Item</text:p>
</text:nunmbered-paragraph>
<text:numbered-paragraph text:style-name="L2">
<text:p>List Item</text:p>
</text:nunmbered-paragraph>

Eigure 59 — Numeration in ODF - XML

1.List Item
A)List Item
2.List ltem

Figure 60 — Numeration in ODF - counter associated with.list style

1.List Item
B)List Item
3.List ltem

Figure 61 — Numeration in @DF - global counter

6.2.8.2 Numbering in OOXML

OOXML has no distinct concept of lists. Instead,“it uses an approach similar to the ODF attrib
explained above. List items (and headings)\are simply regular paragraphs to which special pr
attaghed which contain information about list structure (an identifier for the list the paragraph be
its ligt level) and a reference to the formatting information for the list. Headings are treated in th

te approach
operties are
ongs to and

same way,

except that they contain additional information about the heading’s outline level within the document.

A dgtailed explanation of the_concepts used for numbering information in OOXML is contain
subdlause 17.9 of the OOXML International Standard. Numbering information may be applied to
in thfee different ways.

p In the simplest case, the paragraph is annotated with a reference to a numbering defini
turn jinherits the actual numbering settings from an abstract numbering definition.

»  Alternatively, a numbering style may be applied to the paragraph via one of two distinct y
approaches. In both cases, the numbering style is not referenced directly; rather, ¢

d in Part1,
a paragraph
ion which in

bt equivalent
numbering

definition which references the style via its associated abstract numbering definition i

5 applied as

shown above.
e The numbering style may also reference a separate numbering definition.

6.2.5.3 Comparison of numbering and enumeration

Both document formats offer a comparable level of support for numbered and/or bulleted lists. OOXML allows
for more flexibility when specifying the formatting of nested numbering. To give an example: using individual
suffixes, prefixes and separators on each level, in OOXML the third-level heading - 1.2.3 heading - looks like:

Section 1,2.b) heading
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ODF allows the specification of one common prefix, suffix, and separator for the whole numbering. Thus using
the prefix: "Section ", and the suffix: ")" the example will look like:

Section 1.2.b) heading

Since both formats offer multiple ways of applying numbering information to text segments, a translation
implementation will most likely require fairly complex processing in order to retain the best possible fidelity.

6.2.6 Metadata language entries

Under both
Internationa
ISO 3166 In

This is how the default language for a run would be specified under OOXML:

<w:lang w:

The language definition is quite similar for ODF. Generally it could be determined that the metadat
language inf

6.2.7

Office documents may contain various types of indices, including{the table of contents, but also indics

figures, tabl
represented

6.2.7.1

ODF suppor

Each index

generate th¢ index and an index body eontaining a rendition of the index, using standard text proce

markup.

The informa

specifies the
and each ing

For example
Since the inlex lasno title, the template would not specify one. Each entry is built from:

Indid

In

platiorms, the code Is defmned by a two or three letter language code taken irom the 19U
Standard optionally followed by a hyphen (-) and a two-letter country code taken_fron
ernational Standard.

yal="£fr-CA" />

prmation can be adequately translated from one format to the other.

es

es, etc. Since the two document formats follow different approaches in the way indiceg

dices in ODF

ts three different types of indices: tables of content, alphabetical indices and user-defined ind
in turn is composed of two parts: an index template specifying all the information needsg

tion contained withifi-the index template varies according to the index type. The index tem
source material-for'the index, along with an optional title and a template specifying how the
ex entry should be rendered.

, the table’ of contents described in the use case 5.2.10 is built from the document's head

639
the

a for

ps of
are

this section offers an overview of both approaches'in subclauses 6.2.7.1 and 6.2.7.2. Examples
of XML reprg¢sentations in both formats are given in subclause 7.2.6.

ices.
bd to
5sing

plate
title

ngs.

e Th
[ )

entry'stitte;

A tab stop;
The page number of the heading.

ODF has three ways to specify the source material for the table of contents:

gen

an i
Sty

86

erate the table of contents.

ndex mark.
les: the index is built from paragraphs to which certain text formatting styles are applied.

Text outline: the document structure, i.e. the headings and their associated outline level are used to

Index marks: this approach only indexes paragraphs and headings which are explicitly marked with
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6.2.7.2 Indices in OOXML

In OOXML, the concepts of tables of content and indices are implemented as dynamic content fields. Thus, a
table of content is represented by a TOC field and its presentation and source material are specified by the
field switches.

The source material may be based on the following:

e Paragraph-outline level; this approach corresponds to ODF's approach to using the document
structure.

p Index marks (implemented via TC fields in OOXML) or bookmarks;

o Styles; this approach is similar to the third approach offered by ODF.

» A sequence; commonly used for lists of figures, tables, etc.

6.2.1.3 Summary

Althgugh the two document formats differ in their approaches to the generaiion of tables of dontents and
indices, they do offer comparable levels of support for these features. Implementations will havg to take into
accdunt the different models, which causes some complexity, especially, when documents comiine many of
the gpproaches outlined above.

6.2.§ Change tracking and collaborative functions

Both| document formats offer support for change trackifig and textual annotations in word processing
docyments. In addition to the common operations, OOXML"allows highlighting text regions with a [imited set of
colouyrs (for more information, see subclause 6.2.1)..ODF’s change tracking support is more cogrse-grained
than|that of OOXML in that formatting changesincluding those in tables, are recorded but nq information
aboyt the previous state is kept so that the previous state cannot be reconstructed by rejecting the changes.
Examples of XML representations in both formats are given in subclause 7.2.7.

Table 5 — Annotations

Fundtionality fS“b . OOXML | ODF e Notes
unctionality bility
Text|insertion Yes Yes Medium Change tracking in ljsts may
17.13.5 463 cause problems in QDF.
Text|deletion Yes Yes Medium Change tracking in ljsts may
17.13.5 4.6.4 cause problems in QDF.
Formpatting Yes Yes Medium ODF only records the fact that a
charlges 17.13.5 465 change has occurref. However,
no further informatign is
recorded; sothatitis impossible
to reconstruct the previous
state.
Comments Yes No Medium OOXML allows adding
17.13.4 comments to arbitrary text
ranges. This is not supported by
ODF, however similar
functionality may be provided by
inserting notes (associated with
a point in the text, not a range).

© ISO/IEC 2011 — All rights reserved 87



https://iecnorm.com/api/?name=f4dd536e398891c29df2819c54df2a5a

ISO/IEC TR 29166:2011(E)

Functionality Ejlrjwt():tionality OOXML ODF 'tl)'irl?t;slata- Notes
Text Yes No Medium Although ODF does not support
highlighting 17.3.2.15 text highlighting, the
functionality may be emulated
by setting the text background
colour (see the section on text
formatting).
Metadata
r‘;dl e \IICO \IIUD Hlui I
17.13 3.1.6
Date / Time Yes Yes High
17.13 3.1.9
Author Yes Yes High
shorthand for | 17 13 123
comments | 17134 | 8.3.3

6.2.9 Bibliographies and optional document parts

Both the OL
that containg
types of bib,
entries may
within the dg

OOXML usH
used to desq

From these
On the othe
XML schem
exists which

Both International Standards”use different approaches when it comes to optional document parts.

supports th

corresponding text section attributes.

OOXML intrf

5 the text and information for a bibliography index entry.> This entry supports attributes for se

F and OOXML formats support bibliographies. ODF intreduces a <bibliography-mark> ele

iographical data that a bibliography index may contain. Some attributes are user defined.
be stored in the document or in an externalcdatabase. They are stored as bibliography-n
cument and contain all attribute values that have been defined.

s the customXML feature to implementbibliographies. Thus there are no hard coded attrik
ribe an entry. Instead the entry’s properties can be defined outside the standard.

Approaches it is obvious that né-generic mapping between ODF and OOXML bibliographies ¢
I hand an ODF implementation could map its entries to OOXML by introducing a correspor
h as custom XML. An OOXML application can map its entries to ODF in case a semantic may
will be obvious in mest-cases.

a)

-

conceptof” hidden and conditional sections. This property of a section is define

pduces the term glossary document. Within a WordprocessingML file, the glossary documen

ment
veral
The
parks

utes

Xists.
ding
ping

ODF
i by

is a

supplement

1 + [l 'H £, PAPAHH 1A 4 $ s hick [y ld 4 ] HY P 1 A | 4
T OLUlGBU OCaAtulT TUT auurttiurialr UUCUUTTICTTTU CUTTLTCTTU Wil olfTfuuiu taraveor Wil e UuUUuriieTit

. but

which should not be displayed or printed as part of the main document until it is explicitly added to that
document by a deliberate action. Glossary document parts can contain any block level WordprocessingML
element. Title pages are typical parts of a glossary document in OOXML.

Again both document formats support optional text but use totally different concepts. Generic mapping seems
to be impossible, although some word processing applications may be able to provide such mapping in a
restricted context.
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This section describes the properties which may be applied to the elements of spreadsheet documents. For
the purposes of this paper, the properties to be examined have been narrowed down to formatting and
calculation functions and those in any way related to such. Examples of XML representations in both formats
are given in subclause 7.3.

ODF spreadsheets have tables as root elements. Tables in turn contain rows. Rows are divided into cells by

columns. ODF does not differentiaie between tables embedded In word processing document

whic
case
<tex

In a
shed

6.3.2

The
table

The
infor

h make up spreadsheets. Essentially the same XML structures, nodes and attributes_are
s. The only difference is the <spreadsheet> element used within the <body> element as|
[> element used in word processing documents.

similar vein, OOXML has <workbook>s as root elements. Workbooks contain <workshe
ts are further divided into a grid of <cells>.

Formatting

cell is the most elementary unit of a spreadsheet to which properties can be applied. Rows,
s (ODF) or worksheets (OOXML) can also be manipulated

following table summarizes the features pertaining 4o, formatting for the use cases covere
Mmation, see subclause 6.2.1.

Table 6 — Spreadsheet formatting

5 and those
ised in both
against the

ets>. These

columns and

d. For more

Fur{ctionality sup OOXML ODF sk Notes
functionality bility
Rowjfixing Yes Yes Low This functionality can|be applied
18.31.66 in ODF only by manipulating the
horizontal/vertical @$plit Mode

and @ Split Position attributes via
the settings.xml file. This file is
undefined and application
specific.

Cell { Row Yes Yes High

background 17.4.33 15.11.6

Shading 15.10.3

Coloured-text Yes Yes High

in a gingle cell 18 31 53 1477

18.4.7 15.4.3

Highlighted Yes Yes High

colour frame 18.8.5 15.5.25

on single row

Date Yes Yes High

formatting 18.17.4 6.7.7

Graphic cell

content
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Functionality e OOXML ODF s e e
functionality bility
Linked Yes Yes High
21.2.2.63 9.3.2
Embedded Yes Yes Medium When using embedded images,
21.2.2.63 9.3.2 the use of vector graphics could
prove problematic due to the
different vector graphic formats
used by ODF and OOXML.
Spreadsheef- Yes Yes iediomm A tew problems could arise due to
Embedding |n 18.3.1.60 937 the use, by OOXML, of ML+
other which is not supported by ODF- in
applications certain areas.

6.3.3 Calcplation

OOXML and ODF calculations are performed by equations also known as formulas.

In OOXML named formulas are known as functions. Formulas are represented by the text of the formuld and
the text vergion of the last computed value for that formula. The return valde of a function is specified within
the @t-attrijute of the cell containing the formula.

The ODF spreadsheet document content model contains a<Spréadsheet calculation setting for form
The presentgtion of the value of a variable is set using a <variable-set> variable setter element in whic
attribute @fprmula contains the formula to compute the value of the variable field. Settings pertaining t

ulas.
n the
b the

calculation ¢f formulas are set via the <calculation:Settings> element. The @formula attribute gengrally
contains the|formula for a table cell.

This section|describes the translation of functionality provided by the properties used in applying formul
cells as welllas their behaviour and underlying logic operations, as used in the use case example in subcl

5.3.3.

Bs to
ause

90
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Sub

Translata-

Functionality functionality OOXML ODF bility Notes

Assigning Yes Yes High

formulas/ 18.3.1.40 |8.1.3

functions to a

cell

Manual/ Yes No Low In OOXML the formulas can be

automatic 18.18.4 executed whenever a cell value

calcmode chat 1g€S-Of wheratger initiates
an action. Can be _cenfigured in
ODF:
config:name="AutoCalculate’

Shafed Yes No Low In OOXML.-primary/ shared

formplas 18.3.1.40 formulas are used to cut down
redundancy where a formula is
yused more than once]| This
functionality is not present in
ODF although OOXML formulas
can be translated to QDF with
some effort.

Extefnally Yes No Medium In ODF cells but not formulas

referenced 18.14 can be referenced. OOXML

formulas 18.14.1 allows the direct refefencing of

T both.
18.18.11

Cachiing of Yes Yes Medium External workbooks gannot be

extefnally 18.10.1.95 18:3.2 referenced in ODF byt sheets of

referenced 18.14.7 external workbooks can be

workbook T referenced.

Defirlued Yes No Low Names to be used in [place of

names in 18.17.2.5 references or formulgs do not

place of cell exist in ODF.

references in

formulas

Autoffiltering Yes Yes Medium Both formats support|filter criteria

18.3.2 8.7 for table rows based pn specific

properties of table cells and
rows.

Both| formats, OOXML and ODF support several mathematical and statistical inline functions. Sevgral of these

functions are identical; others are only defined in one of the two International Standards. The following table
shows, which functions are only defined in one of the International Standards and which of those functions
can be mapped to the other International Standard using mathematical or other transformations. 12

12 ODF 1.0 does not define any formula language. For this reason the list of ODF functions has been generated by
OpenOffice.org, the quasi reference implementation of ODF 1.0. A complete list of the supported mathematical functions
including several functions that are not supported by OpenOffice.org is introduced in ODF 1.2. For this reason the
translatability between math functions in ODF 1.2 and OOXML will be well defined and better than the translatability
shown in the table below.
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Table 8 — Math functions in OOXML and ODF

OOXML function ODF function Remarks

Can be converted ACOT Can be converted to OXML according to the
following example:
ACOT(B12) = ACOS(B12/SQRT(1+B12/2))

Can be converted ACOTH Can be converted to OXML according to the
following example:
ACOTH(B12)=LN((B12+1)/(B12-1))/2

AVERAGEIF Not supported OOXML only

AVERAGEIFS Not supported OOXML only

Not supported B ODF only

Not supported BASE ODF only

Not supported BESSELI ODF only

Can be conyerted COMBINA Can be converted to ©XML according to the
following example:
COMBINA(A3;A4)=COMBIN(A3+A4-1;A4)

Not supported CONVERT ODF only

CONVERT CONVERT_ADD Name changed

Noté: unit conversion function in OOXML is
named CONVERT, while in ODF it is named
CONVERT_ADD. It is important not to confupe it
with ODF CONVERT, which converts Europ¢an
currencies.

Can be conyerted COT Can be converted to OXML according to the
following example:
COT(A1) = COS(A1)/SIN(A1)

Can be conyerted COTH Can be converted to OXML according to the
following example:
COTH(A1) = COSH(A1)/SINH(A1)

COUNTIFS Not supported OOXML only

CUBEKPIMEMBER Not supported OOXML only

CUBEMEMBER Not supported OOXML only

CUBEMEMBERPROPERTY Not supported OOXML only

CUBERANKEDMEMBER Not supported OOXML only

CUBESET Not supported OOXML only

CUBESETCOUNT Not supported OOXML only

CUBEVALUE Not supported OOXML only

Not supported CUMIPMT ODF only

CUMIPMT CUMIPMT_ADD Name changed

Not supported CUMPRINC ODF only

CUMPRINC CUMPRINC_ADD Name changed

Not supported CURRENT ODF only
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OOXML function ODF function Remarks

Not supported DAYS ODF only

Not supported DAYSINMONTH ODF only

Not supported DAYSINYEAR ODF only

Not supported DDE ODF only

Not supported DECIMAL ODF only

Not supported DURATION ODF only

DVAR DVAR Name changed

Not supported EASTERSUNDAY ODF only

EFHECT EFFECT_ADD Name changed

Not supported EFFECTIVE ODF only

Not supported FORMULA ODF only

Not supported GAUSS ODF only

Not supported GCD_ADD ODF only

GETPIVOTDATA Not supported OOXNILOnly

IFERROR Can be converted Canrbe converted to ODF according ffo the
following example:
IFERROR(A2;B2)=IF(ISERROR(A2){B2;A2)

Not supported ISEVEN ODF only

ISEYEN ISEVEN_ADD Name changed

Not supported ISFORMULA ODF only

Not supported ISLEARYEAR ODF only

Not supported ISGBD ODF only

ISOPD ISODD_ADD Name changed

Not supported LCM ODF only

LCM LCM_ADD Name changed

MIDB Not supported OOXML only

Not supported MONTHS ODF only

Not supported MUNIT ODF only

Not pupported NOMINAL ODF only

NOMINAL NOMINAC_ADD Namethanged

Not supported PERMUTATIONA ODF only

Not supported PHI ODF only

Not supported ROT13 ODF only

Not supported SHEET ODF only

Not supported SHEETS ODF only

Not supported STYLE ODF only

SUMIFS Not supported OOXML only
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OOXML function ODF function Remarks

Not supported WEEKNUM ODF only

WEEKNUM WEEKNUM_ADD Name changed

Not supported WEEKS ODF only

Not supported WEEKSINYEAR ODF only

Not supported YEARS ODF only

ZTEST Can be converted Can be converted to ODF according to the

following example:
ZTEST(A1;n;sigma)=
IF(ZTEST(A1;n;sigma)>0.5;

2*(1ZTEST(A1;n;sigma));2*ZTEST(A1;n;sigr

na))

6.3.4 Additional properties

This table cpntains an extended list relating to the analysis of the translatability of selected functionalitigs for
spreadsheef documents.
Table 9 — Additional spreadsheet functionality
Functionality | 5“2 | ooxmL | ODF Transkga-" | Notes
functionality bility
Width Yes Yes Medium In ODF columns must have fixed
adjustment 18.3.1.13 8.1.1 width; relative width is only gn
option, specified as a
15.7.4 percentage.
Alignment Yes Yés Medium In ODF L, R, C, margins exist.
18.8.1 15.11.1 Additionally, OOXML offers
8.1.3 header and footer margins.
Page number Yes Yes High
18.8.1 15.11.1
18.18.88 8.1.3
Table or Yes No Low
worksheet 18.8.1
background
image 18.18.40
Shadow Yes Yes High
18.8.1 15.11.12
15.11.13
Vertical Yes Yes High
alignment 13.3.3 6.2.3
15.2.2
Shadow Yes Yes High OOXML (SpreadsheetML)
18.3.1.67 15.5.24 applications are not required to
render according to the shadow
flag.
Cell border Yes Yes High
18.8.36 15.2.9
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Functionality | 5“2 |ooxmL | oDF e e
functionality bility
Rotation Yes Yes High
angle/align 18.8.4 15.11.7
8.1.3
Cell protect Yes Yes Medium In OOXML cell protection does
18.8.33 15.11.14 not take effect unless the sheet
813 has been protected.

6.4 | Presentation documents
6.4.1 Introduction

ODH and OOXML use different approaches to define presentation documents. In ODF, presentation
docyments are composed of a set of <page> elements within an <presentation> element. A <page> element
actsfas a container for content.

OOXML presentation documents are based on PresentationML, a framework loosely based on SMIL, in which
all definitions are stored as a schema (XSD) which can be one ofgither structural or presentatign level data

types.
Examples of XML representations in both formats are given/in subclause 7.4.
6.4.2 Slides

6.4.21 OOXML slides

In OPXML, the transition from one slide to’ another is performed via animation effects that are [displayed in
between slides. Slides, layouts and notes can be defined via masters. These master layout components can
be oyerridden individually by specifying local attribute values within each presentation slide.

Hierarchy and inheritance are‘eentral to the concept of slides in OOXML.
6.4.2.2 ODF slides

ODH animation effects are carried out on so called presentation shapes (these are differentiated from drawing
shapes by the-@class attribute).

It is possible to specify multiple effects for each shape within a page. However this could be hampered by the
application on which the presentation is running which can in some cases restrict the extent to which this
feature can be utilized.

Several effects can also be initiated at the same time via animation groups:
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As an altern
SMIL langus

6.4.3 Text

This section
cases in sy

Projected increase in profits

per sector for 2010

1. IT Services - 2.0 million

2. Consultancy - 1.0 million

formatting

Animation effects:

Appear_on_mouse_click
Appear_after_10_seconds

F——Production =32 mittion

Execute effects when
slide is presented

Figure 62 — Animation effects

ative, the animations in ODF presentation documents can be manipulated using the XML b
ge on which the OOXML PresentationML schema is loosely based,

ased

contains properties that may be applied to text in/presentation documents based on the use
bclause 5.4. Text formatting in presentation doctdments is similar to text formatting in

word

processing gnd spreadsheet documents. Examples of XML\ representations in both formats are givgn in
subclause 7{4.2.
Table 10 —Text formatting
Functionality | S | 0oxML _ | ODF Translata- | \tes
functionality bility
Bold type Yes Yes Medium In addition to bold, ODF alloyws
19.2.9.1 14.6.3 font weight to be specified
15.4.32 numerically (100-900).
Listing and Yes Yes Medium Since both formats offer multiple
itemization 21.1.241 |71 ways of applying numbering
(19.3.1.5 information to text segments| an
o implementation will most likely
19.3.1.35 require fairly complex
19.3.1.52) processing in order to retain the
best possible graphical fidelify.
Text Yes Yes Medium ODF: setting attributes via
animation 195 15.15 <frames> controlling style or
M.3.4.7 SMIL. . o
OOXML: build animations can
be applied.
Text language Yes Yes High
21.1.2.3.9 15.4.23
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ODF makes use of master pages for creating slides. A master page is actually a reference to a specific page
layout which is used as a base template when beginning to develop a presentation. This template specifies
properties common to each page, such as size, content, headers, and footers, which are displayed on every
page in a presentation. ODF specifies that all documents must contain at least one master page element.

OOXML follows a similar principle. In Microsoft Office 2007/2010 these layout templates are known as slide
masters. Slide layouts can override definitions that were pre-set by masters, and can be applied additionally to
individual Office presentation slides. This makes for more flexibility - with regard to master layouts - while

using OOXML.
Examples of XML representations in both formats are given in subclause 7.4.3.
The |following table compares the functionality based on the use cases in subclause 5.4 fealing with
presgntation documents.
Table 11 — Master layout
Fungtionality | S | ooxML | ODF Translata\V/| jotes
functionality bility
Layout and Yes Yes High
positioning 19.7.15 14.15
Animations Yes Yes Medium OOXML animations ¢an be
19.5.1 9.7 applied in a greater number of
M3.4 958 ways than ODF speqified ones.
(SMIL) (SMIL) This provides for mofe
granularities in creating slide
animations.
Specialized Yes No Low OOXML allows for apimation via
path 1954 motion descriptions gver
descriptions polyline or Bezier paths. ODF
does not support this.
Timeline Yes No Low In addition to inheritdgnce from,
functionality | 19.3.1.48 or overriding of, master-layouts:
(using time 19.5.87 OOXML makes use o¢f the
nodes) - concept of time-lines|to
orchestrate its animgtions. ODF
does not support the|concept of
timelines.
Slide Yes No Low An update function used by
synghroni- 19.6 OOXML for synchronizing slides
zation being loaded from SharePoint
servers. ODF documents can at
most load texts stored in a SQL
database if an appropriate driver
has been installed.
Applying Yes Yes High
sounds to 19.5.69 9.7.1
slides
Diagrams Yes Yes High
20.1.2.21 9.7.2
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Functionality | SY° | ooxmL | oDF UEGSEIES | o
functionality bility
Slide blending Yes Yes Medium In ODF specification of multiple
and effects 19.3.1.50 9.7 effects could become
981 problematic since the
- application on which the
15.36.2 presentation is being run can in
some cases restrict the extent to
which this feature can be
utilized. The restriction varies
roma-anblicationta-annlicatt n
fror-application-te-applieatign.
Multimedia Yes Yes Medium In OOXML media can be
content 19.3.1.33 9.8 orchestrated to play in 'sync with
a slides timeline. Ifthe’'media
13. . :
supplying the seuhd for instgnce
15.36.10 is a CD other attributes such| as
track indexes.or the start or ¢nd
track can'be specified.
Vector Yes Yes Low Dug tojthe use of different
graphics 20.1 926 grapﬂ!c enginest, tthe vIeE[:t<t>)rI
graphics are not translatablel.
M.5 14.14.2 However both ODF and OOXML
individually support the
representation of vector
graphics.
Master layopt Yes Yes High
19.2.1.36 14.4

6.5 Cominon aspects

This section|covers functionalities spanning multiple document types.

6.5.1 Alternative presentations

Metadata, spich as alternative text representations for non-text entities within a document, play an impdrtant
role not only in granting people-with disabilities better access to document content, but also in improving the

automated gxtraction and processing of information contained within a document.

The following table gives a brief comparison of alternative presentations supported by ODF and OOXML.

Table 12 — Alternative presentations

Functionality | '2. | oOoXML | ODF JrEmEEE
functionality bility
Alternative
text
Images Yes Yes High
18.3.1.56 9.3.9
17.3.3.19
Image maps | No Yes Low OOXML does not support image
9.3.11 maps.
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Functionality sl OOXML ODF I Notes
functionality bility
Lines / Yes Yes High
arrows 18.3.1.56 9.3.9

17.3.3.19
Auto shapes | Yes Yes High
18.3.1.56 9.3
17.3.3.19
Grouped Yes Yes High
objects 18.3.1.56 | 9.3.9
17.3.3.19
Sounds Yes No Low
18.3.1.56
17.3.3.19
Videos Yes No Low
18.3.1.56
17.3.3.19
Charts Yes Yes High
18.3.1.56 9.3
17.3.3.19
Text-box, Yes Yes High
titles, 18.3.1.56 | 9.3.9
captions 17.3.3.19
Links Yes Yes High
18.3.1.56 9.3.10
17.3:3.19

6.5.2

Colour models

OOAML refers to http://Www.w3.org/Graphics/Color/sRGB as a normative standard defining s
primary colour model-supported by the International Standard. Following part 1 (20.1.2.3) of the
Standard, coloursiin the RGB space can be defined in three different ways:

Us
oS

¢ Using byte RGB values in the interval [0..255] (sRGB);
¢ <{Using real (%) RGB values in the interval [0..1] (sScRGB);

mna-HST valiec intho (hua v caturatinn v inhtnacc) ralanir on
g ot YaraeSHtHe{(HueXSaturatto- X hHgrnesS-6610ur—Spa

cawith h in [0 260*6000
G W o959 0-98uuo

RGB as the
International

ands,lin

[0..1];

The RGB colour model is an additive colour model in which red, green, and blue light is added together in
various ways to reproduce a broad array of colours. It is important to notice that different RGB colour models
such as sRGB, Adobe RGB, or scRGB (16 bit) exist. Even if a colour has the same 8 bit RGB-representation it
can look different in different colour models. Thus the RGB values are not sufficient to specify a colour

unambiguously.

HSL describes colours as points in a cylinder whose central axis ranges from black at the bottom to white at
the top, with neutral colours in between. The angle around the axis corresponds to hue, the distance from the
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axis corresponds to saturation, and the distance along the axis corresponds to lightness. HSL can be mapped
to RGB using simple transformations.

ODF does not reference any specific colour model (15.17), thus it is up to the implementation to decide which
8 bit RGB model to use. For this reason translatability between OOXML and ODF and even between different
ODF implementation may be limited.

OOXML uses the concepts of themes (M.4.3.2) and accents to specify a family of related colours to be used
within one package. A package theme contains a colour scheme that itself is a set of colours. The colour
scheme is responsible for defining a list of twelve colours. The twelve colours consist of six _accent colours,

two dark co
colours defi

ours, two light colours, and a colour for a hyperlink and another for a followed hyperlink.
ed in an OOXML colour scheme can be mapped to RGB equivalents in ODF. Thus the-colg

The
ur of

every OOXML entity can be mapped to an equivalent colour of the corresponding ODF entity. Due t¢ the

indirect defir

6.5.3 Cusfom XML parts

Custom part
itself. OOXM
a particular
custom XMU

6.5.4 Pack

A package
store and di

ition of schemes, reverse mapping from ODF colours to OOXML colour schemes (isynot possi

s of documents contain arbitrary XML markup not necessarily defined-by the document's star
L (Subclause 22.5) allows arbitrary XML instances to be stored in‘@’document, and the nod
KML instance may be bound to form controls (content controls)™ODF does not support arb
parts, so these would be lost in a round trip to ODF.

ages

stribute documents. ODF and OOXML use spegific concepts to aggregate the document partg

package. Th

versa. Instj
6.5.4.1 DF packages

ODF suppon

Asi

ere is no need for an explicit translation fram an ODF package to an OOXML package orj
d the target package format will be generated implicitly during the translation process.

ts two ways of document representation:

ngle XML document;

A c(
Cco

llection of several stib documents within a package. Each sub document stores a part o
plete document. ODF supports text documents, drawing documents, presentation docum

ble.

dard
bs of
trary

s an aggregation of document parts or other types of content. It provides a convenient way to

ina
vice

f the
ents,
Hiles
dy in
rmat

OASIS supports the digital signature specification from W3C.

The manifest file manifest.xml describing the content of an ODF package contains:

The

The

package relationships;

Information about the files contained in the package list;

media type of each file;

Information about encryption and decryption in the package.

13
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http://www.pkware.com/products/enterprise/white_papers/appnote.txt, PKWARE Inc., 2004.
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The files in an ODF package have explicit relationships as shown in Figure 63.

‘ ‘ manifest.xml
|

‘ relationship ‘
| | item(ex: style.xml)

/
—

| target(stylexml) |

font name, font
family name, etq

-

Figure 63 — Explicit relationships’in ODF packages

6.5.4.2 OOXML packages

In ODXML, a document is represented as a set-0f’related parts that are stored in a container called package.
OOXML packages can contain word processing; spreadsheet and presentation documents together with other
referenced content. Different document types are stored in different physical files/parts of the package.

OOXML uses the same ZIP formatias ODF. Encryption and decryption of OOXML packages is vendors
spedific. OOXML uses the digital ;signature specification from W3C and some additional packiage specific
digital signatures.

The fiiles in an OOXML-package have either explicit or implicit relationships stored in _rels-files [as shown in
Figure 64. In an explicii felation the relationship item contains information about (a link to) the refefenced item.
In ap implicit relation the relationship item contains information about (a link to) a containen storing the
referenced itemy
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I |
relationship item(ex: ‘

|
relationship item{ex ‘

documentxmlrels) | |

s
-

‘ target(document.xml) |

font name, page
margin, etc.

Figure 64 — Explicit and implicit relationships incOOXML packages

7 Representation and XML structure

7.1 Introdluction

documentxmi.rels) | |

J/
-

‘ target(ex: im‘a'ge file) ‘

This subclayse describes the implementation of selected features that have been used in the use casgs in
clause 5. The descriptions refer to clause 6.for a detailed elaboration of differences between| the
implementafjons of the associated functionalities'in ODF and OOXML.

In this subclause the features of word:processing, spreadsheet and presentation documents are discussed
separately. fFor each type of document, the discussion focuses on:

e Loglcal structures; here."we describe how a document is composed of smaller parts.|The
representation and XML structure of a document are explained.
e Fealures; here we\explain the representation and XML structure of selected features that have peen
used in clauses5 and 6.

Some figurgs are generated by the XML editor Oxygen utilizing the schema definitions of both document
formats. OOF'svRelaxNG schema definitions have been converted to XSD schema definitions beforg the

figures have been generated. These figures are used to describe the XML structure of a document and its
features. In the figures (J indicates elements, &= indicates groups, and
figures show sample XML code of the use cases introduced in clause 5 to illustrate the implementation of

specific features.
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indicates attributes. Additional
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7.2.1 Logical structure

7.211 Word processing documents in ODF

66:2011(E)

ODF denotes word processing documents as text documents. A text document contains a prelude, main

document content, and an epilogue:

e The prelude contains the document's form data, change tracking information, and variable

A lorationa
o traraturtisy

content>) and a single page sequence. The XML structure of the document's main-conter
in Figure 65, where all possible elements in a text content group are listed. “Pext contg
choice among XML elements such as
o paragraph (and heading),
text section (and index),
table
list, and
graphical shape.

O O O O

As well as such normal content, text content can also include some extensional content.
a table of contents (<table-of-content>) provides the user with a guide through the cqg
document. Change marks (<change-marks>) are used to mark the changed regions. Al
(<section>) is a named region of paragraph)level text content. Sections start and end ¢
boundaries and can contain any numbercof paragraphs

¢ The epilogue contains elements thatimplement enhanced table features.

¢ The document's main content contains zero or more text content groups (representg¢d as <text-

tis depicted
nt can be a

For example,
ntent of the
text section
n paragraph
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7.21.2

In OOXML 38
body. The d
followed by

the main do

O Em textoffice-text-content-roain

O ga texttext-content

@

text:h

&

text:p

53'53'
)

text list 15

text murnbered-parasraph 15

Word processing documents in OOXML

0. 9

table:table

text:zection 1(®

text table-of-content 1(¥)

text illustration-index _1(%)

i

text table-index
7]

0

text:object-index

P}
)

text user-inde:

et alp habetical-indeg &)

1l

text hibliographsy Eﬂ

(1 5 g Mextshape

B 0,00

et ichange-
text:page-sequence EI“

(B)e

g
EﬂEl

£
’

Figure 65 — XML structure of the main content in ODF

document describes the graphic background and the attributes of a document and the docu
bcument body-is a sequence of zero or more sections that are composed of block level elem
section properties (<sectPr>). lts XML structure is depicted in Figure 66. A block level elemen
choice of el¢gmentsisuch as paragraphs, tables or run level elements. External content can be imported
cutment by one or more <altChunk> elements. A document can also contain structured docu

ment
ents,
tis a

into
ment

tags (<sdt>)andcustonm markup (<custormXvit>), which—appty user-defimed semantics toarbitrary doco
content. Detailed information about sections is given in subclause 7.2.8.2.

7.21.3

Summary

nent

Many concepts in ODF and OOXML are very similar such as paragraphs, tables, and sections, etc. Other
concepts are defined and implemented in different ways in the two formats.

104

There are more types of block level elements in ODF than in OOXML. For example, paragraphs (<p>)
and headings (<h>) are represented by different elements in ODF. In OOXML both structures are
represented by the same element <p>. ODF has list elements (<list>), but OOXML does not have

these types of elements.
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The concept of a section is introduced in both formats but the details are defined differently in ODF
and OOXML. More information about sections is given in subclause 7.2.8.

© [] CT Body

@ B EG_BlockLevelElts
=
= Ra EG_BIDCkLm’elChu:rﬂ{EhsE‘

B T E,G_ContentE‘:chkContent'i|

7.2.2

7.2.2.1

pu

custormral |
Type CT_CustomXralPlock

sdt
Type CTSdtBlock

0. 0. N7
JTape., CT_P

1, fhl
Type CT_TH

L @e |
Type CT_Body e y o 0.0 | altChunk

Type CT-ARChunk &

sectPr
@
Type CT SectPr §

Figure 66 — XML structure of word processing documents in OOXML

Paragraphs

Paragraphs in ODF

The [paragraph element.<p> in ODF consists of zero or more <paragraph-content> elemenfs. A typical
paragraph content is.text contained in span elements <span>, which represents portions of {ext that are
attrijuted using a certdin text style or class. Spans can be nested. With the exception of spans, a [<paragraph-
content> element €an be a choice of nearly 100 different types of elements in a flat structure. For ¢xample:

Field*elements display information about the current document or about a specific part of the current

doCument, such as the author, the current page number, or the document creation date. [These fields
1 A A

7.2.2.2

are-collectivelyreferredto-as—document-fields—The-group-of-decumentfieldsineludes—date and time
fields, page number fields, sender and author fields, chapter fields, file name fields and document
template fields.

<a> elements represent hyperlinks in documents.

<ruby> elements represent Ruby texts that are usually displayed above or below the main text.

<change-marks> elements record information of changes.

Paragraphs in OOXML

In OOXML a paragraph element <p> defines a distinct division of content that begins on a new line. The

conten

ts of a paragraph consist of a combination of the following types of content:
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e Paragraph properties; all rich formatting elements at the paragraph level are stored within the <pPr>
element. Some examples of paragraph properties are alignment, border, hyphenation override,
indentation, line spacing, shading, text direction, and widow/orphan control.

e External references such as hyperlinks and sub documents

e Run-level content such as runs, mathematical content, smart tags and custom markup. The contents
of a run consist of run properties <rPr> together with a choice of run content such as text, graphics
(drawing), internal references or embedded objects.

7.2.2.3 Summary

Paragraphs [are represented by an element <p> in ODF and OOXML. But the XML structures of <p> in JODF
and OOXMLU are not similar. ODF supports more types of elements in a paragraph than OOXML does.| The
element <span> in ODF corresponds to the run <r> element in OOXML.

7.2.3 Styles

Many objects in a document have formatting properties. Subclause 5.2.2 introduces a<elated use case. Ip the
two International Standards, formatting information is used in different ways.

7.2.3.1 Styles in ODF

In ODF formatting properties are stored within styles. They exist as independent entities which are referepced
by name. As shown in Figure 67, a paragraph style named “P1’. defined in <style> is referenced by the
@style-namg attribute of the <p> element.

<style:style style:name="PT1" -+ >
> <style:paragraph-properties ****: />
<style:text-properties **+** />

</style:style>

<text:ptext:style-name="P1">

<text:p>

Figure 67 — Styles in ODF

In ODF each style belongs.to a kind of style family. The family is specified by the attribute @family of the
element <style> and réfers to specific elements such as paragraph, text, section, table, table-column, table-
row, table-cgll, table=page, chart, default, drawing-page, graphic, presentation, control and ruby.

7.23.2 Styles'in OOXML

In OOXML formatting properties are associated with elements. For example the formatting information of a
paragraph is stored within the element <pPr> and the formatting information of a run is stored within the
element <rPr>. An example is shown in Figure 68.
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<w;p>
<w:pPr>
<w:jc w:val="center"/>
<w:rPr>
<w:rFonts w:ascii="Times New Roman" ...... />
</w:rPr>
</w:pPr>
<w.r>
<w:rPr>
<w:rFonts w:ascii="Times New Roman" ...... />
</w:rPr>
<w:t>John Marketer</w:t>
</w:r>
</w:p>

Figure 68 — Formatting properties in OOXML

.3  Summary

International Standards use different concepts to assign styles te’ paragraphs. Similar conce|
ther document parts such as table, list, and page layout. Detailed information about fext fo
graph formatting is given in subclauses 6.2.1 and 6.2.2,

Tables

A Tables in ODF

ence a table column style that specifies properties such as the column's width. A row i
ribed by the <table-row> element,

ple XML code of the use cas€ jintroduced in subclause 5.2.7 is shown in Figure 69. The style
e XML code are implementation dependent. In ODF the table consists of four columns and ni
ent <table> includes four column elements <table-column> and nine row elements <table-row

<table-cell> and_<covered-table-cell> elements specify the content of the table cells. They a
able row> elements. A table cell can contain paragraphs and other text content as well ag
b cells mayde empty. Cells can span more than one column or row. For example the cell sy
tangle-in-Figure 69 spans two columns and two rows. The number of columns or rows that a
ified\by the attribute @number-columns-spanned or @number-rows-spanned of the element

pts are used
rmatting and

DF every column in a table has a column“description element <table-column> whose primary use is to

n a table is

names used
ne rows, the
>,

re contained
sub tables.
rrounded by
cell spans is
<table-cell>.
vered-table-

na‘Cell covers another cell because a column or row span value is greater than one, a <cd

cell>

element must appear in the table to describe the covered cell.

All parts of a table such as column, row, cell and the entire table itself use the attribute @style-name to
specify the name of their specific style.
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A cell spans two columns and two
rows.

It includes a table with two rows
and two column.

WWW.JON N MArKeier.comirepons

150,000 i

Y

Setis 4200003 1

e

Division 2 Hentais 135.000 1 750005
Saiis 380.000 3 376.000 3
Division 3 Rentals 310,000 & 1240 000 &
Seiis 612,000 5 685.000 5

<table:table taple:name=... table:style-name=...>

<table:table-column table:style-name=.../>

<table:table-column table:style-name=.../>

<table:table-column table:style-name=.../>

<table:table-column table:style-name=.../>

<table:table-row ...... > </table:table-row>
<table:table-row ...... > </table:table-row>
<table:table-row ...... > </table:table-row>
<table:table-row table:style-name=...>

<tgble:table-cell table:style-name=... table:number-rows-spanned="2" office:valuestype="string">
<text:p text:style-name=...>Division 1</text:p>

</tpble:table-cell>

<tgble:table-cell table:style-name=... office:value-type="string">

<text:p text:style-name=...>Rentals</text:p>

</thble:table-cell>
<

ble:table-cell

=

The cell spans two
rows and two
columns.

- [ <table:table table:name="Tabelle2" table:style-name="Tabelle2™
<table:table-column table:style-name="Tabelle2.A/>
<table:table-column table:style-name="Tabell¢2:B"/>
<table:table-row>
<table:table-cell table:style<name="Tabelle2.A1" office:value-type="string">
<text:p text:style-name="P5">150.000 $</text:p>
</table:table-cell>
<table:table-cell table:style-name="Tabelle2.B1" office:value-type="string">
<text:p_text:style-name="P5">175.000 $</text:p>
</table:tablefcell>
</table:table-row>
<table:table-row>;
<table:table=cell table:style-name="Tabelle2.A2" office:value-type="string">
<text:p text:style-name="P5">420.000 $</text:p>
</table:fable-cell>
~<table:table-cell table:style-name="Tabelle2.B2" office:value-type="string">
<text:p text:style-name="P5">382.000 $</text:p>
</table:table-cell>
</table:table-row>
</tabl€:table>

The embedded
table

’

A

<text:p text:style-name="P5"/>

</table:table-cell>
<table:covered-table-cell/>
</table:table-row>

<table:table-row ...... > </table:table-row>
<table:table-row ...... > </table:table-row>
<table:table-row ...... > </table:table-row>
<table:table-row ...... > </table:table-row>
<table:table-row ...... > </table:table-row>

</table:table>

Figure 69 — Excerpt from the XML code of <table> in ODF
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7.24.2 Tables in OOXML

In OOXML, a table is a set of paragraphs (and other block level content) arranged in rows and columns. A
<tbl> element has two elements that define its properties:

e <tblPr> that defines the set of table-wide properties such as style and width;
o <tblGrid> that defines the grid layout of the table.

A <tbl> element can also contain an arbitrary number of rows, where each row is specified by a <tr> element.
Each <tr> element can contain an arbitrary non-zero number of cells, where each cell is specified by a <fc>
element. All elements <tb/>, <tr> and <tc> have specific properties <*Pr> to describe their style. name.

Sample XML code of the use case introduced in subclause 5.2.7 is shown in Figure 70. The-tablg consists of
four lcolumns and nine rows. The table element <tb/> includes nine row elements <tr>'and the <tb/Grid> has
four kgridCol> elements to define the grid layout.

A <hMerge> element contained in the cell property element <tcPr> spegcifies that this cell fis part of a
horigontally merged set of cells in a table. The @val attribute of this element determines how this cell is
defirled with respect to the previous cell in the table i.e., whether this_cell"continues the horizonfal merge or
starts a new merged group of cells. Similarly, the <vMerge> element specifies that this cell |is part of a
vertically merged set of cells in the table. The <gridSpan> element-specifies the number of grid cdlumns in the
parent table's table grid which shall be spanned by the current cell. This property allows cells to he merged in
case they span vertical boundaries of other cells in the table;

The XML code of the cell surrounded by a rectangle.in Figure 70 and in Figure 69 describes the [same cell in
the referenced use case.

7.24.3 Summary

In ODF and OOXML the structures of_tables are quite similar. The representation of tables, described by
<table> element in ODF and <tb/> element in OOXML, is based on a grid of rows and columng. Rows take
precedence over columns. A table\is divided into rows, described by the <table-row> element in ODF and the
<tr>element in OOXML. Rows-are divided into cells. A table consists of one or more rows and a fow consists
of orje or more cells. Cells are allowed to span over columns and rows. They can contain another fable. Table,
row and cell have their own'specific properties.

ODH allows the specification of column level properties. The element <table> has a <table-golumn> sub
elenent to describe its column’s formatting information. OOXML only supports the specification of the width of
a column usingthe element <tb/Grid>.
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<w:tbl>
<w:tbIPr> ...... </w:tbIPr>
<w:tblGrid>
<w:gridCol w:w="1762"/>
<w:gridCol w:w="1385"/>
<w:gridCol w:w="1870"/>
<w:gridCol w:w="1984"/>
</w:tblGrid>
<w:tr warsidR=...... wirsidTr=...... > </w:tr>
<w:tr w:rsidR=...... wersidTr=...... > </w:tr>
<w:tr wirsidR=...... wersidTr=...... > </w:tr>
<w:tr w:rsidR="007C5E23" w:rsidTr="007C5E23">
<w:trPr> ...... </w:trPr>
<w:tc>
<w:tcPr>...... </w:tcPr>
<Wp...... >
<w:pPr> ...... </w:pPr>
<w.r>
<w:rPr> ...... </w:rPr>
<w:t>Division 1</w:t>
</w:r>
</w:p>
</w:tc>
<w:tc> ...... </w:tc> ™ " ;
<w:te> colinfis SPans o I (e cell spans two
<w:tcPr> : columns.
<w:gridSpan w:val="2"/>
<w:vMerge w:val="restart"/>
</w:tcPr>
<w:tbl>
/ <w:tbIPr> ...... </w:tbIPr>
<w:tblGrid> The cell spans two
<w:gridCol w:w="2038"/> columns and two rows,
<w:gridCol w:w="2502"/> It includes a table.
The [embedded </w:tblGrid>
table <w:tr w:rsidR="007C5E23">
<w:tc>
<w:tcPr>...... </w:tcPr>
<Wp...... >
<w:pPrxa..... </w:pPr>
<Wi=
< <w:rPr>...... </w:rPr>
<w:t>150.000 $</w:t>
</w:r>
<Iw:p>
wite>
<w:itc> ... </w:tc>
<fw:ti>
<w:tr wersidR="007C5E23">
<witc> ... </w:tc>
<w:ite> ... </w:tc>
\ </w:tr>
</w:tbl>
</w:tc>
L/wtr>
“w:tr wrsidR=...... wersidTr=...... > . </w:tr>
<w:tr wirsidR=...... wersidTr=...... > </w:tr>
Wi WoIsldR—...... warsidir—...... > ...... WT
<w:tr wirsidR=...... wersidTr=...... > </w:tr>
<w:tr w:rsidR=...... wersidTr=...... > </w:tr>
</w:tbl>

Figure 70 — Excerpt from the XML code of <tb/> in OOXML
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In ODF a list is represented by the <list> element whose XML structure is depicted in Figure 71. A list contains
an optional list header, followed by any number of list items. Every list has a list level, which is determined by
the nesting of the <list> elements. If a list is not contained within another list, the list level is 1. If the list is
contained within another list, the list level is the list level of the list in which it is contained incremented by one.
If a list is contained in a table cell or text box, the list level returns to 1, even though the table or text box itself

may

be nested within another list.

The
cont

The
head
has
can
num

optional attribute @style-name of a list specifies the style name that is applied to the list, T
hin relevant layout information, such as

type of list item label, such as bullet or number,

list item label width and distance,

bullet character or image (if any),

number format for the bullet numbering (if any), and
paragraph indent for list items.

ist header element <list-header> or each list item element <l/ist-ifem> contains a sequence of]
ings or list elements. Lists can be nested. A list item cannot contain tables. If a list header
humbering applied, an optional <number> element includes the text of the formatted numb
be used by applications that do not support numberifig) but it will be ignored by applications
bering.

’,——o@ attributes

O [ text:text-list-itern-content

'fex‘t rraher EI|®

# teﬂ:hst-header@@—.@

@ O [ text:text-list-itern-content (extension base)
te:d:numberlzLI(D

ne list styles

paragraphs,
br a list item
er. This text
that support

TP (g

LA (\_)*E*:g} texth
0.m T
text list-itemn
text list L=
@

@ @ attrbutes

Figure 71 — XML structure of <l/ist> in ODF
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Numbered paragraphs represented by the element <numbered-paragraph> may use the same continuous
numbering properties that list items use, and therefore form an equivalent, alternative way of specifying lists. A
list in the <list> representation could be converted into a list in the <numbered-paragraph> representation and
vice versa.

7.25.2 Lists in OOXML

In OOXML there is no special element to represent a list. List items are simply regular paragraphs <p> to
which special properties are attached to specify the list structure and a reference to the associated formatting
information.

Sample XML code for the first list item in the use case introduced in subclause 5.2.9 is shown in Figurge 72.
The <pPr> plement stores the formatting properties at paragraph level. <pPr> has sub elements sudh as
<pStyle> anfl <numPr>. If the value of attribute @val contained in <pStyle> is ListParagraph, it means th3t the
paragraph i a list item. The <numPr> element is used to specify the numbering information-
<wWopp...... >
<w:pPr>
<w:pStyle w:val="ListParagraph"/>
<w:numPr>
<w:ilvl w:val="0"/>
<w:numld w:val="1"/>
</w:numPr>
e
<WIr...... >
<w:rPr>...... </w:rPx
<w:t xml:space="preserve">Turn on screen</w:t>
</w:r>
</w:p>
Figure 72 — An example of a list item in OOXML
7.25.3 Spmmary
The two Intgrnational Standards describe the structure of lists in different ways. In OOXML lists can be usgd in
all places where paragraphs <p>-are allowed. In ODF, lists (<l/ist> and <numbered-paragraph>) can only be
used in places where they are‘explicitly allowed. Detailed information of itemization and numbering is given in
subclause 6]2.5.
A paragrapHl in OOXML has more properties than a list item in ODF. Therefore a list defined by a paradraph
element in QOXML'can be more complex than a list in ODF.
7.2.6 Indices
7.2.61 Indices in ODF

There are seven types of index entries in ODF: chapter information, entry text, page number, fixed string,
bibliography information, tab stop, and hyperlink start and end. These entries are referenced by the different
types of indices:

Table of contents represented by the <table-of-index> element; a table of contents provides the user

with a guide through the content of the document. It is typically found at the beginning of a document

and

112

contains the chapter headings with their respective page numbers.
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Index of illustrations represented by the <illustration-index> element; the index of illustrations lists all
images and graphics in the current document or chapter. The index entries can be derived from the
illustration's caption or its name.

Index of tables represented by the <table-index> element; the index of tables lists all tables in the
current document or chapter. It works in exactly the same way as the index of illustrations.

Index of objects represented by the <object-index> element; the index of objects lists all objects in the
current document or chapter. It gathers its entries from the known object types.

User-defined index represented by the <user-index> element; a user-defined index combines the
capabilities of the indexes discussed earlier in this subclause. A user-defined index can gather entries

from the fnllnwing sources: index marks. paragrnphe formatted ||eing pnrﬁmllnr pnracraph Sty|es,

All types of indices have the same structure. An index consists of two parts:

Both
conti

oxt tablo-afeantent E e /—Ctext:table-of-content-source ’ text:index-title-ternplate E®

tables, images, or objects and text frames.
Alphabetical index represented by the <alphabetical-index> element; an alphabetical indgx gathers its
entries solely from index marks.
Bibliography represented by the <bibliography> element; a bibliography ;gathers its pntries from
bibliography index marks.

Index source; the index source is specific for the type of index:itis’used for. It contains the information
necessary to generate the index content.
Index body represented by the <index-body> element; the index body is the same for all types of
indices. It contains the text generated from the information in the index source. The text [contained in
an index body is the common text content. The content of the index body can be generated at any
time from the information contained in the index\source and the remainder of the document.

parts are used to define an index element. Eorexample Figure 73 depicts the structure of the <table-of-
pnt> element in ODF. In the <table-of-contént> element the <table-of-content-source> elemer]t contains:

an optional template element <index-title-template> for the index title,
any number of optional template elements <table-of-content-entry-template> for index entries and
one per level,
any number of optional'elements <index-source-styles> to be used for gathering index enfries and
some attributes.

\ . i Specify the style which is similar to the style
(—-;@ @ attributes | of a text section :

® 7 attrbutes

@ = O text:table-of-content-entry-teraplate @@

LA

text:index-souree-styles EI@

B te)d:indsx—content-majnlz‘

ma textitext-content @
r——@ i attrbutes

0.0 . .
ma  textindex-content-roain E| . @

text:i.ndex—body Do
text:index-title 1)
(tertindex-ttle |

Figure 73 — XML structure of <table-of-content> in ODF
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Sample XML code of the use case introduced in subclause 5.2.10 is shown in Figure 74.

<text:table-of-content text:style-name="Sect1" text:name="_TOC0">
<text:table-of-content-source text:outline-level="3" text:use-index-marks="false">
<text:index-title-template text:style-name=...>Table of Contents</text:index-title-template>
<text:table-of-content-entry-template text:outline-level="1" text:style-name=...>
<text:index-entry-link-start/>
<text:index-entry-text/>
<text:index-entry-tab-stop style:type="right" style:leader-char="."/>
<text:index-entry-page-number/>
<text:index-entry-link-end/>
</text-table-of-content-entry _fpmplqtp
<tpxt:table-of-content-entry-template text:outline-level="2" text:style-name=...>
</fext:table-of-content-entry-template> ‘ XML code forthe-tableof
‘ contents in-Figure 16.
</tex}:table-of-content-source>
<tpxt:index-body>
text:p text:style-name="P13">
<text:a xlink:type="simple" xlink:href="#10.Abstract|outline">Abstract<text:tab/>1s/text:a>
/text:p>
text:p text:style-name="P13™>
<text:a xlink:type="simple" xlink:href="#11.Introduction|outline">Introductioh<text:tab/>2</text:a>
/text:p>
</Jext:index-body> XML code for the
</text:taple-of-content> indexed heading in the
...... document.
<text:h tpxt:style-name=... text:outline-level="1">
<tpxt:bookmark-start text:name="_Toc241565766"/>Abstract<text;bookmark-end text:name="_Toc241565766"/
/text:h
<text:p tgxt:style-name=...> +++++: </text:p>
text:h tgxt:style-name=.... text:outline-level="1">
<tpxt:bookmark-start text:name="_Toc241565767"/ZIntroduction<text:bookmark-end text:name="_Toc241565767"/>
/text:h
<text:p tgxt:style-name=...> «+-+e+ </text:p>
Figure 74 — Excerpt from the XML code of <table-of-content > in ODF
7.2.6.2 Indices in OOXML
The concepfs of tables,of contents and indices are implemented as dynamic content fields in OOXML. Tlhere
are two typgs of fields, simple and complex. Simple fields are able to wrap a single run. The run text stofes a
cached vergion ,of the field data from the last time the fields were updated. Complex fields can surrpund
multiple runs_Bath the Qimlnlp and r‘nmlnlm( fields use functions to define their dynnmir‘ data._The kpy ord

TOC means

for example that the function returns the table of contents.

In Figure 75 sample XML code of the use case introduced in subclause 5.2.10 is shown to illustrate the
structure of an index in OOXML.
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<w:r> <w:tab/> </w:r>
<w:hyperlink w:anchor="_To0c241565766">
<w:fldSimple w:instr="_To0c241565766">

<w:p> 1
<wir> / Start of the table of contents
<w:fldChar w:fldCharType="begin" /> | complex field
</w:.r> | - - -
<wer> [ Specify the function is the
<w:instrText>TOC </w:instrText> | Table of Contents
1
</\Tv.r> | Separation  between  the
swir> /}/_ function and cached content
<w:fldChar w:fldCharType="separate" /> i
</w:r> |
</w:p> '
<w.p> '
<w:pPr> '
<w:tabs> '
<w:tab w:val="right" w:leader="dot" ... />
</w:tabs> '
</w:pPr> i Hyperlink  pointing  to(~a
<wir> ' bookmark surrounding \ the
<w:t>Abstract</w:t> ! chapter heading
</w:r> !
1
1
1

Function for” “retrieving the
page number of a bookmark

1
<w:r> i
<w:t>1</w:t> !
</wir> ' End of the table of contents
</w:fldSimple> ! field
</w:hyperlink> </w:p> /
<w;p> :
<w:r> I
<w:fldChar w:fldCharType="end" /> i
</w:r> —— | XML code for the first item of
</w:p> | the table of content in
'-——_.—:_ —————————————————————————————————————— ! Figure 19
<WP ...... >
<w:pPr>
<w:pStyle w:val="Heading1!/>
</w:pPr>
iz;lr)?.o.linilzksmrt w:id="0Q" wmame="_Toc241565766"/> - XML_ code for the indexad
heading in the document
<w:t>Abstract</w:t>
</w:.r>
<w: bookmarkEnd.w?id="0"/>
</w:p>

7.2.6

.3/ \.Summary

Figure 75 — Excerpt from the XML code of <table of content>in OOXML

In ODF different types of elements are used for different types of index entries. Although these elements have
a similar structure, the definition of the index source for different types of indices is different. In OOXML all
kinds of indices are implemented by the same mechanism, namely dynamic content fields. However, a
function must be specified for special fields. Detailed information is given in subclause 6.2.7.

7.2.7 Change tracking and collaboration support

7.271

Change tracking and collaboration support in ODF

In ODF all tracked changes in text documents are represented by the <tracked-changes> element. The
element whose XML structure is shown in Figure 76 is defined as follows:
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e The @track-changes attribute determines whether or not the track and record changes for this
document should be recorded.

e A sequence of zero or more <changed-region> elements; for every changed region of a document
there is one entry in the list of tracked changes. Every <changed-region> element has an @id
attribute. The elements that mark the start and end of a region use this @id to identify the region to
which they belong.

[S] attributes

[&] tex‘t:tex‘t—tmﬁ::kracl—c:hanges—attrE

@ [] text:text-changed region content {sxtension base)

© substitutions
office change-indh EB
° 0 2 TS
w
B B g tert text-content
(EEE)o R >
text tracked—changeslz‘(} (@ Substitution Group

O office change-info Hﬂ
] ) @ Substitution Group

R s G hengegor.conen ) )
’ deicreator %@
\
D= office:] info 1= @9 de:date
; () o~(emoengs o o () O (G
- 1 0. tm:pm@
@ d text:changed—region@-@- @

() Substitution Group

text-changed-region-content @

@ 1 attributes

Q| g texdttent-changed-tegion-attr =

(R4 Je

Figure-76 — XML structure of <tracked-changes> in ODF

The types of region.content can be insertion, deletion or format change. The XML structures of their <chgnge-
info> elements are‘identical. The location of each <changed-region> is defined by a <change> element whose
@region-id attfibute has the same value as the @id of the <changed-region>. The inserted content can|be a
piece of text-withi ; ; ; i i text
document itself and is marked by a <change-start> and a <change-end> element. The deleted content is
represented by a <text-content> element whose structure is shown in Figure 65.

In ODF an annotation is represented by an <annotation> element inserted at a selected point. The text in an
annotation is contained in a sequence of zero or more paragraph <p> or list elements <list>. An <annotation>
element includes optional elements <creator>, <date> and <date-string> to record the author and the creation
date and time of the annotation. Figure 77 shows sample XML code defining how an annotation is inserted
between the strings “The” and “first”.
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Text content in the document | Text content in the comment

7 /

</te

<text:p teWme; >
The

between strin
and “first”.

<dc:creator>...</dc:creator>
<dc:date>...</dc:date>

The annotation inserted

gs “The”

<text:span text:style-name=..
</text:p>

1

1

|

| <text:p text:style-name=...>
| Who has written this citation?</text:span>
1

1

1</office:annotation>

first one gives a statement about the/problems

Xt:p>

7.2.7

With
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Figure 77 — Excerpt from the XML code of an annotation in ODF

.2  Change tracking and collaboration support in OOXML

n an OOXML document the following types of revisions can be used to track the changes to
ions, moves, changes to run, paragraph, table, numbering and section properties, and
bm XML markup. There are 17 different types of elements to represent.these different types o

pjion of text within the document's contents. The types of supplementary markup include
ions, spelling and/or grammatical errors, bookmark information and optional editing permissio

mment in a document is divided into two components:

Comment anchor; the text on which the comment applies. It is the cross structure anng
defines the region of text on which the,gomment in anchored.
Comment content; the contents of thes.comment. It is the actual content stored in the com

b use case depicted in Figure 24 the string “first one” is a region of text tied to a comment. Th
e comment anchor is showngin”Figure 78(a). The <commentRangeStart> and <commen
ents delimit the run content\te which the comment with the "@id=4" applies. The <commen
ent links the selected content to a comment in the comments part with the associated "@id=
of the comment content is shown in Figure 78(b). A comment can contain an arbitrary amg
content like paragraphs and tables.

a document:
changes to
f changes.

DXML annotations refer to various types of supplementary markup which can be stored insigle or around

comments,
ns.

tation which

ment part.

e XML code
fRangeEnd>
tReference>
14", The XML
unt of block
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<w:comments>

The textual content of the
comment with id ="4".

<w:comment w:id="4" w:author=... w:date=... w:initials="kpe">
<wWp...>

<w:pPr>
<w:pStyle w:val="CommentText"/>
<w:rPr> ... </w:rPr>

The document content
referencing the comment with

id="4".
</w:pPr>
<wr...>
...... <w:rPr>
<w:commentRangeStart w:id="4"/> <w:rStyle w:val="CommentReference"/>
<w:r w:rsidRPr="009E3D9B">
<w:rPr> = WTPT \ W TPT
<w:t xml|space="preserve">first one </w:t> <w:annotationRef/>
</w:r> \ </w:r>
<w:commenfRangeEnd w:id="4"/> <WIT ...... >
<WIT ...... > <w:Pr> ... </w:rPr>
<w:rPr> <w:t>Who has written this citation?<w:t>
<w:rStyle w:val="CommentReference"/> </wr>
</w:rPr> </w;p>
<w:comnpentReference w:id="4"/> </w:comment>
<fwe>
...... </w:comments>
(a) XML codg of the comment anchor (b) XML code of the comment.Content

Figure 78 — Excerpt from the XML code of comments in OOXML

7.27.3 Summary

Both Interngtional Standards support change tracking that stores information about the author, date and the
changed coi\tent. In ODF all tracked changes are represented by one element. In OOXML specific elements
are used to frack different types of changes. Therefore:OOXML offers more complex mechanisms to support
change tracking than ODF. A detailed comparison is‘given in subclause 6.2.8.

Comments ih ODF are inserted at certain points in the document. In OOXML comments consist of anchor and
content part$ that are associated via an @jd-attribute.

7.2.8 Sectjon and page layout
7.2.8.1 Sgction and page layout in ODF

A text sectipn is a named region of paragraph level text content. Sections start and end on paragraph
boundaries @and can cotitain any number of paragraphs. Sections have two uses in ODF:

e They can.be used to assign certain formatting properties to a region of text.
e They can be used to group text that is automatically acquired from some external data source.

Sections can contain regular text content, see Figure 65, or the text can be contained in an external file and
linked to the section. Sections support two ways of linking to external content:

e Aresource identified by an XLink, represented by a <section-source> element;
e Dynamic Data Exchange (DDE), represented by a <dde-source> element.

In ODF a text section has properties defining the section style, such as text columns, background colour or
pattern, and the configuration of notes. Properties about pages are defined in page layouts and master pages.
The <page-layout> element specifies the physical properties of a page. This element contains a <page-layout-
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properties> element which specifies the formatting properties of the page and two optional elements
specifying the properties of headers and footers.

A master page is a template for pages in a document. It contains a reference to a <page-layout> and static
content such as headers, footers, or background graphics that are displayed on all pages in the document that

use t

7.2.8.2

he master page.

Section and page layout in OOXML

In OOXML, sections are groups of paragraphs that have a specific set of properties used to define the pages.

The

havs
elem
footn

ayout of a page within a section is controlled by the section’s properties. For example each section can
a specific page orientation and its own headers and footers. As shown in Figure.79 the <sectPr>
ent defines properties such as <footnotePr>, <endnotePr> and <pgSz> to specify the properties of

otes, endnotes and the page size.

sectPr

Type CT_SectPr 7

© [ CT_SectPr

rf"_‘@ O attributes

T EG_Hd.rFtrR.eferemesE‘
\

\
headerReference NSt

Type CT HdFoRAL P

0.6 9

footerReferenie )
Type €T _HdFtrRef

& 5§ EC_SectPrfontents
5]
footnotePr ®
Type CT_FtnProps
endnoteP'r ®
Type CT_EdnProps
! pEsz

Type CT_PageSz |©

' pgBorders ®
Type CT_PageBorders |

6 e ;Zr]:e CT Coluns @

docCirid | ®
Type CT_DoeCrid |

printerSettings ®
Type CT_Rel

[] CT_SectPrChange
Base Type CT_TrackChange

[ CT_TrackChange (extension base)
Base Type CT_Matkup

sectPr )
Type CT_SectPrBase |

sectPrChange | o
Type CT_SectPrChange

Figure 79 — XML structure of <sectPr> in OOXML
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A <sectPr> element can be applied in three different ways:

e When stored as the last child element of the body element mentioned in Figure 66, the <sectPr>
element defines the section properties for the final section of the document.

e When stored as the last child element of the last paragraph in a section which is not the final section
of the document, the <sectPr> element defines this section's properties.

e When specified as a child element of <sectPrChange>, the <sectPr> element specifies a set of
section properties that were modified to track all revisions when the document was set.

7.2.8.3 Summary

Sections arl groups of paragraphs. In both International Standards sections are used to assign formatting
properties tq different parts of a document. However, there are many differences:

e In QDF sections can contain text from some external data sources. Sections can also be Write-
protected or hidden. Such features are not defined at section level in OOXML.

e In ODF sections are allowed to contain another section. This is not possible in"@OXML.

e In JDF a list can only belong to one section. In OOXML a list is allowed-to start in one section and
end|in another section.

¢ In JOXML sections are used to define the properties of page layoutsy\The layout information in ODF
is described in page layouts and master pages, but not in sections:

7.3 Spreadsheet documents

7.3.1 Logikal structure

7.31.1 Spreadsheet documents in ODF

In ODF spreadsheet documents are composed of, a prelude, main content and an epilogue as shown
in Figure 80. The content of spreadsheet doctments mainly consists of a sequence of tables.|The
spreadsheef document prelude contains the document's form data, change tracking information, calculgtion
setting for fgrmulas, validation rules for cell content and declarations for label ranges. The XML structurg of a
table embedded in a spreadsheet document is the same as in a word processing document. For details [refer
to subclaus¢ 7.2.4. The epilogue of ‘'spreadsheet documents contains declarations for named expressjons,
database ranges, data pilot tables; consolidation operations and DDE links.

I,-—-E—) attnbutes

r——'@ sl text:u:ufﬁce-spre&ds}wet-cnntent-preludﬁE‘

2 gm textoffice-spreadsheet-content-roain

e 0.c0 tae el D

k__,@ =0 text:u:ufﬁce-spre&dshﬁet-cnntent-epi]nglmE‘

spreadshest @- 61

@ Substitution Groap

Figure 80 — Structure of a spreadsheet document in ODF
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7.3.1.2 Spreadsheet documents in OOXML

In OOXML the <workbook> element, the root element of a spreadsheet document, contains elements and
attributes that encompass the data content of the workbook. Some sample XML code from a workbook is
shown in Figure 81. The workbook's child elements have their own sub clause references.

e The <workbookPr> element stores basic workbook settings such as the date system to use, file
protection settings, calculation settings, and smart tag behaviors.

e The <calcPr> element defines the collection of properties the application uses to record calculation
status and details.

¢ The <bookViews> element specifies the collection of workbook views in the enclosing workbook.

Each view can specify a window position, filter options and other configurations.

¢ The element <sheets> represents the collection of sheets in the workbook. Each element <sheet>

refers to a sheet. The element <sheet> has three required attributes @name, @sheetld apd @id.

The gheets are the central structure within a workbook. They contain text, numbers, dates, formulas and other
elements of a workbook. The type of sheet can either be a worksheet,«dialog sheet or chart sheet. A
worksheet is a two dimensional grid of cells that are organized into rows and columns. Inside a wprksheet the
data| can be split up into three distinct sections. The first section ¢ontains sheet properties. [The second
contgins the data, using the required <sheetData> element. Various supporting features sugh as sheet
protection and filter information can be found right after <sheetData>.

<wqrkbook ...... >
|| The attribute @name specifies the unique name
<workbookPr ...... /> of the sheet.
<bookViews>

<workbookView xWindow="0" yWindow="90/"......

The attribute @sheetld specifies thg internal
identifier for the sheet.

</bookViews>

<sheets>

<sheet name="Sheet1" sheetld=!N'r:id="rId1"/>
]\_ The attribute @r:id references the part of the

""" workbook where the definition for thig sheet is
</sheets> stored.

Figure 81 — Excerpt from the XML code of an empty spreadsheet document in OOXML

7.3.1.3 Summary

The [congept>table in ODF is similar to the concept worksheet in OOXML. The basic structyre is a two

dimgnsional grid of cells that are organized into rows and columns. In ODF the XML structure of a table is
identical-in—word prnr‘nceing and eprnndehnnf documents.—In QOXML tables and worksheetsl are defined

separately.
7.3.2 Table contents

As mentioned above, the concept table in ODF is similar to the concept worksheet in OOXML. Each horizontal
set of cells in a table/worksheet is called a row. Each row has a heading numbered sequentially. Each vertical
set of cells in a table/worksheet is called a column. Each column has an alphabetic heading. Each cell is
identified by a cell reference; a combination of its column and row headings.

The cell is the primary place in which data is stored and operated on. A cell can have a number of properties
such as numeric, text, date or time formatting, alignment, font, colour and border. Instead of data, a cell can
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contain a formula, which is an instruction for calculating the associated data. A spreadsheet document can
contain additional features such as comments, hyperlinks, images and sorted and filtered tables.

7.3.2.1 Table contents in ODF

In ODF a cell is represented by the <table-cell> element, a child element of <table-row> as mentioned in
subclause 7.2.4. The structure of <table-row> is shown in Figure 82. The @value-type attribute in ODF
specifies the type of value that can appear in a cell. It may contain one of the following values: float
percentage or currency (numeric types), date, time, a boolean or a string.

@ (@ attriutes

& [ text:table-tahle-cell-content {extension hase)

Dfﬁce:a.mmtatinn_p._l‘@
e A

T e
table:table-rowr ' table:detectiee T:J

0.
@ (@) text:text-content

table:table-cell 105 )
3

@ 0 attrbutes

& 2 Mext tahle-tahle-cell-attlist
@ | 2 =

o) text:tahle-table-ce]l—att]ist-extmlzl

4
table convered-takle-cell ni}

Figure 82 — XML structure of <table-row> in ODF

7.3.2.2 Table contents in OOXML

In OOXML the element <sheetData> contains information about each cell of a worksheet. Its structure is
shown as Higure 83. Thetinformation about a cell's location (reference), value, data type, formatting,| and
formula is d¢fined by the-<c> element. The @t attribute of <c> specifies the type of the value in a cell sugh as
a boolean, date, error,-number or string. The <c> element has a sequence of zero or more child elements

e The|<f element contains the definition of a formula.

e The <js>element allows sirings 1o be expressed direcily in the cell definition instead of implementing
the shared string table.

e The <v> element expresses the value contained in a cell. If the cell contains a string this value is an
index in the shared string table pointing to the actual string value. Otherwise the value of the cell is
expressed directly in this element. Cells containing formulas store the last calculated result of the
formula in this element.

e The <extLst> element provides a convention for extending spreadsheetML within the markup
specification.
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© [ CT_Row

r/——'@ @ attributes
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= @ attributes

4
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TWpe  GemsZiedlig |
Default 0 )

t
Type ST _CellType (@
Default n
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Wpe T SheetData . Type CT_Row | o1
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) Defanlt 0
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Default 0
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~\_J 1O ph
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Default false

2
Type CT CellFgrmula |

4 |
e Type s5T Kstrng I®
5 |
Type CT_Rst |

extlat I ®
Type CT_ExtergionList |

extlat o
Type CT_Extensionlist |

Figure 83 — XML structure of <sheetData> in OOXML

7.3.2.3 Summary

In OPF table$ in"a spreadsheet document are identical to tables in a word processing document. Jn OOXML a
sprepdsheet 'document has a specific definition. It consists of separate parts that implemgnt different
functionalities. For example the data of a worksheet is stored in an associated part, all string literals are stored

H H ! o <l dsat ey ol 4 4 ol 4 PR = P 4 4 [ |
In a SINYIT otiaiTtu oty pdalt, alid CUITIHTICTIS ali© StUIcU TIT a CUITHITITTILS  Pall. TATITT 1TU SsuUlUia se 734 fOl'

detailed information and examples.

7.3.3 Table style
7.3.3.1  Table style in ODF

In ODF the @style-name attribute references a table style. Different types of <style> elements are used to
describe different element styles:

e The table style describes the formatting properties of the table such as width and background colour.
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The table row style stores the formatting properties of a table row such as height and background
colour.

The table column style stores formatting properties of a table column such as width and background
colour. It is specified by a <style> element with a family attribute value known as the @table-column.
The <table cell style> stores the formatting properties of a cell such as background colour, number
format, vertical alignment and borders.

Table cell content validations specify validation rules for the contents of table cells. The <content-validation>
element specifies such validation rules. All validation rules that exist in a document are contained in the
<content-validation idati

using their neme.
7.3.3.2 Table style in OOXML
In OOXML 4 style is a named collection of formatting elements.

e A cqll style specifies number format, cell alignment, font information, cell bordéer specifications, colours
and |background / foreground fills.

e Table styles specify formatting elements for a table's regions. They..can, for example, makg the
heagler row and totals bold, and apply light gray fills to alternating rows in the data portion of the fable
to athieve striped or banded rows.

e PivgtTable styles specify formatting elements for the regions-of a pivot table for example first and
second level subtotals, row axis, column axis, and page fields.

7.3.3.3 Spmmary

A comparisdn of table styles and formatting functionality i ODF and OOXML is concluded in subclause 6(3.2.

7.3.4 Formulas and calculation

Formulas allow calculations to be performed(within table cells. Many similar concepts are used in ODH and
OOXML. In fhe use case introduced in subclause 5.3.3 the values of the column Description are stringg and
the value ofthe column Line Total is defined by Quantity plus Unit Price. Sample XML code of the example is
shown in Figure 84 and Figure 85 to illustrate the different representations in ODF and OOXML.

7.3.41 Foprmulas and calculation in ODF

In ODF every formula should begin with a namespace prefix specifying the syntax and semantics used within
the formula] Typically;the formula itself begins with an equals (=) sign and includes arguments such as
numbers, text, named ranges, operators, logical operators, function calls and relative or absolute addresses of
cells that containsnumbers.

7.3.4.2 Formulas and calculation in OOXML

In OOXML a formula is an expression that contains entities such as constants, operators, cell references, calls
to functions and names. Examples of predefined formulas are AVERAGE, MAX, MIN, and SUM. A function
takes one or more arguments on which it operates, producing a result. For example in the formula
SUM(B1:B4), there is one argument, B1:B4, which is the closed range of cells B1—-B4. Formulas in OOXML
support types like array, error, logical, number, and text.
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