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Expectations?

You expect …

That‘s what we expected …

!

A chance to use XML-related skills/knowledge (markup, XSLT, Xpath)

A tutorial designed for the professional level audience

See how standards help and interact during translation processes

Demonstration of a specific format, solution, method or procedure in practice.

A quiet place far away from the fair ;-)

Basics of W3C ITS and OASIS XLIFF

An offering related to localization
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Introduction – The Challenges

Translation is an intrinsic part of anthing related to
globalization. Internationalization is another one.

The core internationalization and translation tasks,
are only abstractions for steps in a series of
activities in which many actors participate.

Globalization-related code design and process
design are challenging.
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< ="1.2-3">
<  id="12">
< >OnlineCard</ >
< >123</ >
< xml:lang="ja"> </ >

</ >
<  id="64">
< >45-7894-456</ >
< >Latest Offer</ >
< xml:lang=“ja”> </ >

</ >
</ >

Language of the content?

Terms?

Codes?

Footnotes?

Foreign language expressions?

Annotations for readers?

Quiz (1)

Adapted from Yves Savouel http://www.opentag.com/xfaq_charrep.htm#char_nonasciitag

Scenario: Configure a spell checker, so that only natural language content is being considered by
the checker. Answer a couple of questions for getting the configuration right.

http://www.opentag.com/xfaq_charrep.htm#char_nonasciitag


Quiz (2)

Adapted from Richard Ishida (W3C)

<para>
Press the
<uitext>START</uitext>
button to sound the horn. The
<uitext>READY/RUN</uitext>
indicator flashes.

</para>

Case for translated „uitext“?

Scenario: Translate



<resources>
<section id="Homepage">
<arguments>
<string>page</string>
<string>childlist</string>

</arguments>
<variables>
<string>POLICY</string>
<string>Corporate Policy</string>

</variables>
<keyvalue_pairs>
<string>ABC Corp. - Policy Repository</string>
<string>Footer_Last</string>
<string>List of Available Policies</string>

</keyvalue_pairs>
</section>
</resources>

Quiz (3)

Language of the content?

Terms?

Codes?

Footnotes?

Parts to stay in source language?

Annotations for readers?

Adapted from Yves Savourel

Scenario: Translate



<p>
The title says "
<quote xml:lang="he"> , , W3C</quote>
" in Hebrew.

</p>

Scenario: Decide (for example in your role as source content quality manager) whether the
markup is correct.

Quiz (4)

The title says " ,W3C " in Hebrew.

Adapted from  Richard Ishida (W3C) http://www.w3.org/International/questions/qa-bidi-controls

Correct markup?

XHTML:

The title says "
<span dir="rtl"> , W3C</span>
" in Hebrew.

http://www.w3.org/International/questions/qa-bidi-controls


Quiz (5)

Volcanic eruptions have literally
devastated large inhabited
areas. During the 1914
eruption of Sakurajima in
Kyushu, 687 houses in
Kurokami were buried in hot
ash. What remained of this
shrine gate, previously five
meters tall, was left as a
reminder.

Kurokami maibutsu gate
( ),

Sakurajima Island.

Better:

<image src="kk-torii.jpg" height="180" width="240">
<caption>
Kurokami maibutsu gate (
<span xml:lang="ja"> </span>
), Sakurajima Island.
</caption>

</image>

Adapted from  Richard Ishida (W3C)

Scenario: Decide (for example in your role as source content quality manager) whether the
markup is suitable for the overall process chain.

<image src="kk-torii.jpg" height="180"
width="240" caption="Kurokami maibutsu gate
( ), Sakurajima Island." />

Suitable markup?



The Real World I

Translator Disseminator

Author

Programmer
Programmer

Product/format Y

Product/format X

Production
Application

Content
Management

System
Editor

1. Source content
2. Collaborative work
3. Coupled applications
4. Languages and

formats for products

Four areas are substantial for globalization/translation processes:



The Real World II

Content
• Editing format(s) for texts

(eg. .doc, .dita)
• Other editing format(s)

(eg. for graphics)
• Possible editing format(s) for translation
• Content architecture (eg. relationships between

objects, and composition)1

• Meta-data (for internationalization and localization
as well as for professional service delivery)

Processes
• For overall professional services delivery

translation (PSDT)
• For core translation tasks
• Related to flow of content
• Related to flow of information for context activities

such as billing
• Related to production-related aspects such as

forecasting and reporting
• Gates and actors for PSDT

Technology
• Editing applications
• Coupling technologies (eg. WebDAV)
• Language-related capabilities of all involved

technologies (eg. related to search)
• Infrastructure for professional service delivery

transation

Resources
• Roles and responsibilities during project
• Roles and responsibilities for productive solution
• Roles and responsibilities wrt. SLS core activities
• Resources for volume business (eg. additional

headcount)

TCWorld 2009/ Page 16



The Real World III

© SAP 2008 / Page 17

Content Provider

Vendor

Translation Center

With Workflow Mgt and CAT

Vendor
.

Vendor
.

Vendor Vendor

Translation (& Transcreation)

Local Repr.

Revisions &
Approval (& Transcreation)



Formats Processes Costs
INCCSVDOCDBLANGSHLMDBCATCFG.INI

.TXT

ZINCDOCLANGMSGAGENTICSFILXLIFFHTML.XSL
XML

INSNLMASDHGFFVBNPARACATXRDBPROP.JAVA
C++

HLPRCMCENXSFTFDLDIMENUPCT.EXE
..DLL

INCCSVDOCDBLANGSHLMDBCATCFG.INI
.TXT

ZINCDOCLANGMSGAGENTICSFILXLIFFHTML.XSL
XML

INSNLMASDHGFFVBNPARACATXRDBPROP.JAVA
C++

HLPRCMCENXSFTFDLDIMENUPCT.EXE
..DLL

The Real World V
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Who is Needed for a Better World?

• Create applications for worldwide useDevelopers

• Follow best practices for localizationProcess Engineers

• Mark up content for worldwide useContent Producers
and Architects

• Support internationalized formats and
content marked up for worldwide use

Vendors of Content-
related Tools



What is Needed for a Better World?

A Localization Service provider may be able to help you with efficient translation of
your proprietary format if you do the following

Internationalize
your content

Provide
knowledge
about your
content or
format

Represent all
information in
standard
formats



FORMAT 1: W3C
INTERNATIONALIZATION TAG
SET (ITS)

1. Challenges with Proprietary Globalization

2. Format 1: W3C Internationalization Tag Set (ITS)

3. Format 2: OASIS XML Localization Interchange File Format
(XLIFF)

4. The Relationship between ITS and XLIFF

5. Tool: XLIFF-related converters based on ITS

6. Q&A

© SAP 2008 / Page 21



ITS, Roleplay and Real World

1Support international
use

3Protect from translatability
problems

2Support localization
needs

4Make meaning of tags
easy to recognize5Don’t disturb



The Basic Idea by Abstraction

Say important things
Do not translate

In a standard way
its:translate=“no“
its:translateRule...

About specific content
All uitext elements



Say Important Things – ITS Data Categories
D

at
a 

C
at

eg
or

y

Mark terms and optionally associate them with information, such as
definitions

Terminology

Specify the base writing direction of blocks, embeddings and overrides for
the Unicode bidirectional algorithm

Directionality

Provide a short annotation of an associated base text, particularly useful
for East Asian languages

Ruby

Express the language of a given piece of contentLanguage
Information

Communicate notes to localizers about a particular item of contentLocalization
Note

Whether the content of an element or attribute should be translated or notTranslate

Identify how an element behaves relative to its surrounding text, eg. for
text segmentation purposes

Elements Within
Text



The Basic Idea by Example

<para>
Press the
<uitext>START</uitext>
button to sound the horn. The
<uitext>MAKE-READY/ RUN</uitext>
indicator flashes.

</para>

<para>
Press the
<uitext its:translate="no">START</uitext>
button to sound the horn. The
<uitext its:translate="no">MAKE-READY/ RUN</uitext> indicator flashes.

</para>

<its:rules ... its:version="1.0">
<its:translateRule selector="//uitext" translate="no"/>

</its:rules>

Global Approach

Local Approach



W3C ITS – Further Information

Specification
http://www.w3.org/TR/its/
W3C ITS Interest Group
http://www.w3.org/International/its/ig/

http://www.w3.org/2006/Talks/10-lrc-its/slides/Slide0010.htmlhttp://www.w3.org/2006/Talks/10-lrc-its/slides/Slide0010.html

http://www.w3.org/TR/its/
http://www.w3.org/International/its/ig/
http://www.w3.org/2006/Talks/10-lrc-its/slides/Slide0010.html
http://www.w3.org/2006/Talks/10-lrc-its/slides/Slide0010.html


FORMAT 2: OASIS XML
LOCALIZATION INTERCHANGE
FILE FORMAT (XLIFF)

1. Challenges with Proprietary Globalization

2. Format 1: W3C Internationalization Tag Set (ITS)

3. Format 2: OASIS XML Localization Interchange File Format
(XLIFF)

4. The Relationship between ITS and XLIFF

5. Tool: XLIFF-related converters based on ITS

6. Q&A

© SAP 2008 / Page 30



XLIFF, Roleplay and Real World

1 Unify the world

3Have room for annotations
and processing artefacts

2
Recognize leveraging

possibilities

4Remember the way
back



The Basic Idea

© SAP 2008 / Page 34

• There is only XLIFFIdentical

• The XLIFF is mainly translatable textMinimalistic

• The XLIFF is much like your original
(not just the text is included)Maximalistic

XLIFFNative

XLIFF processes most of the time involve
two formats …

•Native: You don‘t want this.

•XLIFF: This is what you want

Several so-called profiles/representation guides suggest how to map native formats to XLIFF.



The Minimalistic Choice

Original
Material

Filter

Localization
Data
(Translation Units)

Non-localization
Data
(Skeleton)

Translated
Material

Merge

Localize/
Translate



The Maximalistic Choice

Original
Material

Filter Translated
Material

Merge

Localize/
Translate



The Basic Idea by Example

An XLIFF document can capture anything needed for a localization project:

Localizable objects (e.g. text strings) in source and target languages

Supplementary information (e.g. glossaries, or material to recreate the original
format)

Administrative information (e.g. workflow data)

Custom data (e.g. initialization information for tools)



More than Basics ... (1/2)

1Simple meta data
(resource type, content
format) for individual
texts

2Pointers to placeholders
in skeleton

3Mapping of inline
markup

4Multiple files (XLIFF as
packaging format)



More than Basics ... (2/2)

© SAP 2008 / Page 39

4Phase information

5Multi-source leveraging

6Pre-Segmentation

7Extension mechanisms



XLIFF, a Format to the Rescue for All (1/2)!

Without XLIFF

© SAP 2008 / Page 40

With XLIFF



XLIFF, a Format to the Rescue for All (2/2)!

•Single format for adjunct processing (e.g. quality control in terms of spell checking).
•Less dependency on vendors which are able to work with special formats.
•Tighter control on what goes to localization (pre-filtering of what to translate or not).
•Must develop own tools, use one customised for them or use standard formats
•…

Localization
Customer

•Single format for adjunct processing (e.g. quality control in terms of spell checking).
•Less dependency on specific localization tools (reduced training need).
•Complexity of many different formats for different customers
•Expertise may become superficial
•…

Localization
Service
Provider

•Focus on development of core functionality rather treatment of source format.
•All advantages of XML-based processing
•Allows use of existing tools in new contexts.
•…

Tool Vendor

© SAP 2008 / Page 42

XLIFF is for anyone in localisation. It is not (just) a Localisation Industry Standard.



Caveat

Some may get carried away into the wrong direction (e.g. may take away preview
possibilities)

© SAP 2008 / Page 43



OASIS XLIFF – Further Information

Specification (note: in addition representation guides exist)

http://docs.oasis-open.org/xliff/xliff-core/xliff-core.html

Technical Committee

http://www.oasis-open.org/committees/tc_home.php?wg_abbrev=xliff

TCWorld 2009/ Page 44

http://docs.oasis-open.org/xliff/xliff-core/xliff-core.html
http://www.oasis-open.org/committees/tc_home.php?wg_abbrev=xliff


THE RELATIONSHIP BETWEEN
ITS AND XLIFF

1. Challenges with Proprietary Globalization

2. Format 1: W3C Internationalization Tag Set (ITS)

3. Format 2: OASIS XML Localization Interchange File Format
(XLIFF)

4. The Relationship between ITS and XLIFF

5. Tool: XLIFF-related converters based on ITS

6. Q&A
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Relationships – Overlaps and Differences

Overlaps and
differences

Overlaps

General capabilities
to facilitate
localization

Standardized
markup for certain

globalization-related
data categories

Differences

Overall number of
data categories,

Relevance for
source content

providers,

Use for tool
configuration or
even generation

TCWorld 2009/ Page 48

Remarks:
1. It’s hard to see the overlaps/differences between the 2

formats, and even to compare since they are meant to
do in large part, different things (and in a sense are also
complementary).

2. The list of overlaps and differences is incomplete
3. Sometimes, it is hard to decide whether  one is looking

at an overlap or a difference



Overlaps – Overview

Facilitate globalization

Provide markup for globalization

Complement existing markup

Hold promise for microformats

Path the way for the future mulitlingual Web

TCWorld 2009/ Page 49

ITS and XLIFF overlap since they



• ITS (via the XML Internationalization Best
Practices: http://www.w3.org/TR/xml-i18n-bp/)Internationalization

• XLIFF: through standard container element for
translatable content, (leveraged) translations,
and limited set of inline markup, …

• ITS: through formal representation of
information relevant for processes

Localization/Translation

Overlap – Facilitating Globalization

Ideal formal representation of your content related to standard formats includes
1. DTD or XSD
2. ITS rules file
3. XLIFF

http://www.w3.org/TR/xml-i18n-bp/)


Overlap – Providing Markup for Globalization

TCWorld 2009/ Page 51

ITS XLIFF

Translate translate, translateRule source

Localization Note locNote, locNoteRule note (with annotates)

Terminology term, termRule mrk (with mtype)

Directionality dir, dirRule

Ruby ruby, rubyRule

Language Information xml:lang, langRule xml:lang

Elements Within Text withinText, withinTextRule ept, bpt, g

Caveat: This side-by-side view needs further work/verification.



Overlap – Complement Formats (1/2)

Source/Host
Vocabulary

ITS

XLIFF

TCWorld 2009/ Page 52

(X)HTML
DITA
DocBook
Open Document
Proprietary

Complementation requires attention to maximize benefits, clarify “division of labor” and reuse
of markup.
Defaults, and inheritance may be challenging.



Overlap – Complement Formats (2/2)

W3C ITS
<its:rules
xmlns:its="http://www.w3.org/2005/11/its"
its:version="1.0">

<its:translateRule selector="//uitext"
translate="no" />

</its:rules>

<para>Press the

<uitext its:translate="no">START</uitext>

button to sound the horn. The

<uitext its:translate="no">MAKE-READY/
RUN</uitext>

indicator flashes. </para>

OASIS XLIFF
<table
xmlns:xlf="'urn:oasis:names:tc:xliff:document:
1.2'">

<title>Android Memory </title>

<tbody><row><entry>

<xlf:trans-unit id="Z123">

<xlf:source xml:lang="en">one two
three</xlf:source>

<xlf:target xml:lang="de">ein zwei
drei</xlf:target>

</xlf:trans-unit>

</entry></row></tbody>

</table>
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http://docs.oasis-open.org/xliff/v1.2/os/xliff-core.html#Struct_Embedding
Adapted from XLIFF Whitepaper http://www.oasis-
open.org/committees/download.php/3110/XLIFF-core-whitepaper_1.1-
cs.pdf

http://www.w3.org/2005/11/its
http://docs.oasis-open.org/xliff/v1.2/os/xliff-core.html#Struct_Embedding
http://www.oasis-/


<span class="tel">
<span class="type">Home</span>
<span class="tel">

<span class="its-translate-no">+1.415.555.1212</span>
</span>

</span>

Overlap – Promising Microformats (1/2)

Microformats are based on the fact that XHTML and HTML allow for semantics via the CLASS and REL
attributes

Existing microformats cover domains such as contact information, geographic coordinates,  calendar events,
and social relationships

Since semantics is explicitly encoded, and represented in a standardized way, automated processing
becomes easier

Several browsers realize support for microformats (possibly via extension/plug-in)

Example (geographic coordinates):

Test your imagination  (ITS) …

.
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The birds roosted at
<span class="geo">

<span class="latitude">52.48</span>,
<span class="longitude">-1.89</span>

</span>

Explanations adapted from http://en.wikipedia.org/wiki/Microformat

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


Overlap – Promising Microformats (2/2)

Discussion related to microformats for ITS has already been started

http://lists.w3.org/Archives/Public/public-i18n-its-ig/2009Jul/0000.html and
http://docs.google.com/View?id=dch8cn8g_20hrxhkmd8

Implementation for the "Translate" data category

1. Class attributes (example: global rules/the its:translateRule element)

2. EBMF notation

ITSMF = itsprefix [translate] [terminology] [localizationNote]
[directionality]
itsprefix = "its„
translate = "-translate-" ("yes" | "no")
terminology = "-term" ["-termInfoRef:" IRI] ; IRI production from RFC 3987
localizationNote = ...
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<span class="translateRule">
<span class="selector">//code</span>
<span class="translate">no</span>

</span>

http://lists.w3.org/Archives/Public/public-i18n-its-ig/2009Jul/0000.htmland
http://docs.google.com/View?id=dch8cn8g_20hrxhkmd8


Overlap – Pathing the Way (1/4)

The World Wide Web amongst others is a collection of interrelated resources

One mechanism for expressing a relationship between a resource like a static HTML page is the
LINK element

The LINK element’s REL attribute describes the relationship between the current document and
the anchor specified by the HREF attribute

Thus, the LINK element conveys relationship information that may be rendered or interpreted by
user agents in a variety of ways

Example: CSS Stylesheet

<LINK href="mystyle.css" rel="stylesheet" type="text/css" />

Test your imagination …

<LINK href="myi18nrules.its" rel="i18nrules" type="application/xml+its" />

TCWorld 2009/ Page 56



Source Stylesheet Processor Rendered
HTML

Overlap – Pathing the Way (2/4)

A user agent could use ITS rules for converting content into XLIFF.

Discussion related to a MIME-type for ITS has already been started

http://lists.w3.org/Archives/Public/public-i18n-its-ig/2009Jul/0011.html

TCWorld 2009/ Page 57

Source ITS Rules Processor XLIFF

http://lists.w3.org/Archives/Public/public-i18n-its-ig/2009Jul/0011.html


Overlap – Pathing the Way (3/4)

User

Source
language
content

(with
embedded
global ITS

rules) ,
original
format

ITS2XLIFF
converter

Source
language
content,
XLIFF

Translator
Target

language
content,
XLIFF

XLIFF2Orig
converter

Target
language
content

(with
embedded
global ITS

rules) ,
original
format
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Overlap – Pathing the Way (4/4)

Internationalization and Localization for distributed resources based on user clients
interpreting ITS and XLIFF!

User

...

User Agent (eg. Web Browser)

I18N/L10N
Preprocessor … …

In-memory, volatile data structure...

Unattended
Computer Assisted

Translation

Machine
Translation

Translation
Memory

…

Choose ad-hoc
translated content …

...



Differences – Overview

Relationship to content payload

Relevance for source content providers

Use for tool configuration

Use for tool generation
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ITS and XLIFF differ with regard to



XLIFF File

Difference – Relationship to Content Payload

Source
content

100%
matches

from
Translation

Memory

Other
matches

from
Translation

Memory

Reference
(eg. extract

from
Terminology
Database)

Results from
Machine

Translation
....



Difference – Tool Configuration (1/5)

SDL Trados Studio 2009 is the latest incarnation of the well known SDL Trados
Translation Memory and Project Management technology.

In the context of SDL Trados 2009, there is no longer a need to create proprietary
configurations when working with proprietary or rarely used XML file formats. Rather
– thanks to support of ITS – configuration happens automatically and on the fly.

If an XML file has ITS markup embedded, or references ITS-rules, identification and
processing of translatable content happens automatically. To be specific so-called
„parser rules“ are generated on-the-fly. This differs from XML files without ITS
markup, where parser rules have to be created in advance.

Aside: Initial ITS support has focussed on the the ITS data categories „translate“ and
„withinText“. Additional support is under discussion.
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Example: SDL Trados Studio 2009



Difference – Tool Configuration (2/5)
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Difference – Tool Configuration (3/5)

XML file using ITS in the Editor. (DITA XML file shipping with Studio in the sample
project)
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Difference – Tool Configuration (4/5)

http://okapi.translate.com/Utilities/ITSTest.aspx

Example: Yves Savourel, ENLASO Corporation

http://okapi.translate.com/Utilities/ITSTest.aspx


Difference – Tool Configuration (5/5)

acrolinx IQTM amongst other enables a variety
of configurable linguistic checks

Configuration related to identification of
content to tbe checked is done by means of
Context Segmentation Definition (CSD) files

The following ITS rules can be easily used to
create a corresponding CSD.
<its:rules version="1.0"
xmlns:its="http://www.w3.org/TR/2007/REC-
its-20070403">

<its:translateRule selector="//*" translate="no" />

<its:translateRule selector="//source"
translate="yes" />

<its:withinTextRule withinText="yes" selector="g |
x | bx | ex | ph | bpt | ept | it" />

</its:rules>

# Sample CSD for XLIFF files which hold content
to be checked in "source" elements

# Inline elements have been defined according
to http://docs.oasis-open.org/xliff/v1.2/os/xliff-
core.html#Specs_Elem_Inline

# Other dimensions of the CSD (e.g.
"inline_headline_elements_used") have not be
addressed yet

headline_elements=source

inline_elements=g, x, bx, ex, ph, bpt, ept, it, sub

inline_headline_elements_used=

skipped_elements=header

filetype=xml
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Example: acrolinx IQ

http://www.w3.org/TR/2007/REC-
http://docs.oasis-open.org/xliff/v1.2/os/xliff-


Difference – Tool Configuration/Generation

http://fabday.fh-potsdam.de/~sasaki/its/

Example: Felix Sasaki, Christian Lieske (details and demo in next section)

http://fabday.fh-potsdam.de/~sasaki/its/


TOOL: XLIFF-RELATED
CONVERTERS BASED ON ITS

1. Challenges with Proprietary Globalization

2. Format 1: W3C Internationalization Tag Set (ITS)

3. Format 2: OASIS XML Localization Interchange File Format
(XLIFF)

4. The Relationship between ITS and XLIFF

5. Tool: XLIFF-related converters based on ITS

6. Q&A
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Converters

XLIFF Roundtrip (non-ITS) – Bryan Schnabel

Okapi –The Okapi Framework team” (7
developers, on 3 continents and 4 time zones)

General Decorator – Felix Sasaki, Christian
Lieske
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Asides/Remarks

1. Disclaimer: The authors and programmers or their employers shall have no
liability for damages of any kind including without limitation direct, special, indirect,
or consequential damages that may result from the use of the programs.

2. Due to XLIFF’s flexibility (for example wrt. skeleton files)

• The XLIFF created by the converters differs

• The XLIFF created by the individual converters implements only one possible
representation (cf. the distinction between minimalistic and maximalistic XLIFF)
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XLIFF Roundtrip Tool
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Web Resources

http://sourceforge.net/projects/xliffroundtrip/

Graphical User Interface

Resulting XLIFF
(no markup for

elements which are not
translation-relevant)

http://sourceforge.net/projects/xliffroundtrip/


Okapi (1/3)

Set of libraries and components for writing translation- and localization-related tools

Core Libraries
(Resource model, Event model, APIs, Annotations,

etc.)

Filters

Steps

Connectors
(TM, MT, etc.)

Applications, Tools, Scripts

Other Components
(Segmenter,

Tokenizer, etc.)

Web Resources

Downloads, source, bugs, etc:
http://code.google.com/p/okapi

Help and documentation:
http://okapi.opentag.com

Users Group:
http://code.google.com/p/okapi

http://code.google.com/p/okapi
http://okapi.opentag.com/
http://code.google.com/p/okapi


Okapi (2/3)

Application: Rainbow (source XML with its associated ITS parameter file)
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Okapi (3/3)

Rainbow with resulting XLIFF
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General Decorator (1/2)

Design decisions:

1. Zero installation

2. For XLIFF: internal skeleton file, derivation of restypes from elements names, first
sprint for translation data category

3. For ITS: initially, only support for „translate“ data category
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Web Resources

http://fabday.fh-potsdam.de/~sasaki/its/

http://fabday.fh-potsdam.de/~sasaki/its/


General Decorator (2/2)
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Q&A

1. Challenges with Proprietary Globalization

2. Format 1: W3C Internationalization Tag Set (ITS)

3. Format 2: OASIS XML Localization Interchange File Format
(XLIFF)

4. The Relationship between ITS and XLIFF

5. Tool: XLIFF-related converters based on ITS

6. Q&A
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Contact

Let us know if you have any questions, ideas etc.
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Thank you!
Christian Lieske christian.lieske@sap.com
Felix Sasaki felix.sasaki@fh-potsdam.de
Bryan S. Schnabel bryan.s.schnabel@tektronix.com
Yves Savourel ysavourel@translate.com

mailto:christian.lieske@sap.com
mailto:felix.sasaki@fh-potsdam.de
mailto:bryan.s.schnabel@tektronix.com
mailto:ysavourel@translate.com

