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Overview

 The global picture: demographics
• ICT: ubiquity and pervasiveness

• I18N, L10N, G16N

• PwD: need reliable content

 eContent  mContent  structured content

at the level of lexical semantics

 Attestation, verification, validation, certification…

FOCUS: structured content and its re-purposing
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Content integration and 
interoperability

Is coming anyhow – imposed by a number of factors:

 Societal development: demography

 Technical development: ubiquity and 
pervasiveness

 Science & technology: knowledge growth

 Industrial needs: internationalization and 
glocalization

 General concern: Cost and quality

needs standards: methodology standards, content 

standards, other…
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Global changes 
+ content-driven ICT

 2010: more than 50% world population lives in cities

 ALL societies in the world are aging!

 EU: 15% persons with disabilities (PwD) = 75 mio

 EU 2030: 30% PwD = 150 mio?

 EU 2010: 99% small and medium-sized enterprises (SME)
(20 mio enterprises = 2/3 private sector jobs, 2/3 value-added)

 EU 2010: 90%< micro- or one-person enterprises (OPE)
(45% Europeans are self-employed – US: 61%)

 Micro-enterprises (incl. OPEs) are primary job-creators: 
53% (of 178 mio full-time + 40 mio part-time) = 115 mio!

 SMEs with “language strategy” perform better on the market 
(7%< growth) than those without (Ø1% growth)

 10%~25% of all translatable texts are not translated
exponential growth of translatable texts language industry
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ICT  content

ICT 

increasingly 

content-driven

structured content
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Interoperability

Technical interoperability

software interoperability

semantic interoperability

organizational interoperability

content interoperability

Terminology?
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The „terminology problem“

 There is unfortunately no cure for 

terminology; you can only hope to 

manage it. (Kelly Washbourne)

Terminology management

Multipurpose: knowledge representation, communication, tool, …
+methodology ICTs
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Product – Software – Content 
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Structured content (1): 
content entities at the level of lexical semantics

types of representations of meaning/knowledge

visual audio tactile/ smell/    other

haptic taste

non- verbal   verbal non-

verbal           verbal

audiovisuell / video

multimedia

future semantics  ITU-T X.1081 “Telebiometrics MMF”
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Structured content (2)

 According to content management (technical p-o-v):

• Texts:  translation, localization, internationalization…

• Speech:  communication…

• Image:  CAD/CAM…

• Multimedia:  video, presentations…

 At the level of lexical semantics (content p-o-v):

• Terminology  basic elements of domain knowledge

• Language resources  lexical resources = basic building blocks

• Other content resources  basic elements of communication

– incl. non-verbal representations

• Meta-content – i.e. content about content

• Metadata – i.e. data about data (data categories)
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Structured content

It„s all 
catalogues

repositories of structured content

http://www.iso.org/iso/en/ISOOnline.frontpage


TS Budapest 2010-11-12/13

Structured content: Example: Lexicon

http://www.iso.org/iso/en/ISOOnline.frontpage


TS Budapest 2010-11-12/13

Structured content 
Example: Traffic informatics

Way to the airport – turn right in 5 km

Way to the train station – down to the right

ZONE = verbal

red ring = (morphology) prohibition sign

30 = micro-proposition: max speed 30km/h

variable message sign boards 
communicating with car-driver system

5km
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MoU/MG N0221

JTA Symposium, Toyohashi 2009-11-27

 Representation elements
- automatic segmentation?
- “fuzzy search”?

=

“Morphology” of pictogrammes
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Structured  content 
Example: product catalogues

e.g. complex entry in a product catalogue

 Name of company (® enterprise)

 Name of product (model) (™ enterprise)

 Generic name of product (e.g. © HS)

 Class (name under which the product falls) (e.g. © eCl@ss)

 Verbal/textual description (© enterprise)

 Picture (© enterprise)

 Technical data

• (unified) branch properties (e.g. © OAGi)

• Standardized characteristics (e.g. © DIN)

• Enterprise product specific data (e.g. for collaborative business)

• Enterprise internal data (maybe confidential/secret)

225/55/16 V
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Structured content: Example
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Structured content: Example:
Mobile phone user interface

How many menu items and messages? 
(incl. icons) in how many languages?

 16,000 in 

more than 100 languages

http://www.iso.org/iso/en/ISOOnline.frontpage


TS Budapest 2010-11-12/13

Structured content: example 4
Learning object: Kanji Flashcard 「休」

 CLIL – Content and Language Integrated Learning

Front side: kanji, examples 
and additional information

Back side: lexems, 

pronunciation, meanings 
and additional information

Source: Whiterabbit kanji flashcard
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Augmentative and alternative 
communication (AAC) 
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AAC for cognitively disabled
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Example 2
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+OTHER CONTENT RESOURCES

 Non-verbal representations

• Visual: symbols, graphics, ...

• Haptic

• Etc.

 Non-verbal communication

• Mimics

• Gestures

• Etc.

locales!
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The “semantic triangle”

meaning / concept

2

3 1

term object

 designation

 representation material         immaterial

symbolic descriptive

verbal nonverbal
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Terminological
Metamodel revised

Source: Klaus-Dirk Schmitz 2005

http://www.iso.org/iso/en/ISOOnline.frontpage


TS Budapest 2010-11-12/13

Locales
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new requirements on content!

More often than not different kinds of 

content items are 

combined with or 

embedded in 

each other
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Costs of 
content creation and maintenance

Items of structured content

occur in all kinds of

technical documentation

costs
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CONTENT  INTEROPERABILITY
DEFINITION (try)

semantic interoperabilitycontent interoperability

= capability of content items / entities
(i.e. structured content at the level of lexical semantics)

 to be integrated into or combined with other 
(types of) content items / entities

 to be extensively re-used for other purposes 
(also sub-items/entities to be re-usable / re-purposed)

 to be searchable, retrievable, recombinable from 
different points-of-view
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content interoperability?

 Extensive re-usability & re-purposability

 Capability for multilinguality from the outset

 Capability for multimodality

 Multi-channel output

 eInclusion / eAccessibility

 Extensive personalizability

Personalization in broadest sense: multilinguality, 
multimodality, eAccessibility/eInclusion, …

Technology: multimedia, multi-channel…
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Agreement on basic standards

Increasingly standards developing organizations 
(SDOs) are cooperating on the agreed basis of

 ISO 13584 Series

 UN/CEFACT & OASIS

 ISO 11179 Series

Taking into account the basic requirements for 
content interoperabillty: 
multilinguality, multimodality, eAccessibility/ 
eInclusion, multi-channel, multimedia
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Interoperable methods & models

 coherent combination of methods:

 ISO/TC 37 
“Terminology and other language and 
content resources” 

ONE methodology
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If not - Consequences

 High costs to create and maintain 
multilingual data 

 High barriers to enter new markets
(both regarding suppliers and 
customers)

 High follow up costs/losses due to 
incorrect data creation and exchange
(e.g. recall of products)
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Solution

 Standardization of metadata for structured content 
(e.g. properties for products and services, terminology, 
graphical symbols, etc.)
 reliable data

 Standardized data models and exchange formats to 
insure interoperability of content and systems

 Web-based workflows for development
and maintenance of content

http://www.iso.org/iso/en/ISOOnline.frontpage
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Lessons learned

 Worldwide collaborative online development of 

multilingual and reliable content

 Harmonization of workflows between

organizations creating content is necessary

 Availability of reliable meta data (terminology, 

product properties, graphical symbols,…) is a 

key factor for security of investments

Standardization in content reduces the 

complexity of business processes
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Requirements for accessible ICT

For PwD one of the biggest barriers lies in the cost and quality of 
assistive technology and the respective services

ICTs on the market must become 

 simpler to be used 

 less expensive 

 better scalable 

 more cost-effective 

 more trustworthy 

If that would be the case, also the services of language service 
providers (LSP) to micro-enterprises and OPEs can also become 
less expensive, more cost-effective and more trustworthy.
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ICCHP 2010 Recommendation

Prerequisite for global content integration and aggregation as well 
as content interoperability:

 Content interoperability is the capability of content to be combined with or 
embedded in other (types of) content items and to be extensively re-used 
as well as re-purposed for other kinds of eApplications. 

 In order to achieve this capability, software must support these 
requirements from the outset:

multilinguality, multimodality, eInclusion and 
eAccessibility need to be considered from the 
outset in software and content development, in 
order to avoid the need for additional or 
remedial engineering or redesign at the time of 
adaptation
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Use  re-use  re-purposing

Any entity of structured content 

with or without context / co-text is 

potentially re-usable for other eApplications

 Technical documentation

 Sci-tech literature

 Federated repositories

 eLearning

reliability
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Fundamental content requirements

 Interoperability

• Multilinguality

• Multimodality

• Multimedia

• Multichannel

 Reliability

 Attestability

standards-based
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Attestation

 Certification

 Validation

 verification

 First-party conformity 
assessment

 Second party conformity 
assessment

 Third party conformity 
assessment

Assessment: conformity to standards
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Content-related attestation

 (1) quality of software/tools

 (2) quality of structured content

 (3) quality of services related to 1,2&3

 (4) qualification of personnel/experts
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(1) Software/tools attestation

Standards-conforming 

 user interfaces 

 interoperability 

 usability 

 personalizability 

 fitness for eAccessibility&eInclusion 

 multilinguality&multimodality 

 etc. 

(comprising also certain hardware related to the above)
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(2) Content quality attestation

Quality of /structured/ content may depend on:

 quality of a repository as a whole

 quality of individual entries and parts of them

needs further investigation on basics of content quality:

 fact of being standards-conformant?

 quality of the sources used?

 authoritative nature of the issuing organization?

 transparent procedures of elaboration?

 "balanced" composition of the elaborating 
committee?

 "recognized" expert in the field (only one or a few)?
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HOW?

 Formal attestation schemes? 

too expensive?

 New schemes? 

standards-based!

 Web services?

needs further R&D

must become less expensive and less cumbersome!

some can be automatised
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(3) Service quality

Quality of services related to

Software

Content

Qualification of persons/experts
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(4) Personnel/expert qualification

Qualification related to 

 skills to be achieved

 training activities to achieve the 
goal

 training material for the training
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The quality stack from ISO/TC 184/SC 4

ISO 8000 series

ISO standards for 

data content *
Data

conforms to

requires

* e.g. ISO 10303, ISO 13584, ISO 15926, ISO 22745, ISO 29002

requires

ISO 9000 series

quality 

management 

systemconforms to

data quality 

management 

systemconforms to

http://www.iso.org/iso/en/ISOOnline.frontpage
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Items of structured content

 Low-complexity items:

• Referring only to one concept

• Referring only to one object or /class/ of objects

(e.g. one model or group of models of a product)

 High-complexity items: 

• Referring to more than one concept, e.g. by 

 comprising examples of usage

 including information on a higher grammatical level

• Referring to complex objects, such as components

• Mixing information on concepts and objects

http://www.iso.org/iso/en/ISOOnline.frontpage
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Structured content: complex LO
Learning object: Kanji Flashcard 「休」

 CLIL – Content and Language Integrated Learning

Front side: kanji, examples 
and additional information

Back side: lexems, 

pronunciation, meanings 
and additional information

Source: Whiterabbit kanji flashcard

http://www.iso.org/iso/en/ISOOnline.frontpage
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Structured content: example 4
Learning object: Kanji Flashcard 「休」

 CLIL – Content and Language Integrated Learning

Front side: kanji (in one meaning)
and additional information

Back side: lexems, 

pronunciation, meaning… 
and additional information

Source: Whiterabbit kanji flashcard

やすむ
rest vi
relax vi
+speech output
+sign language
+other AAC

http://www.iso.org/iso/en/ISOOnline.frontpage
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Structured content: example 4
Learning object: Kanji Flashcard 「休」

 CLIL – Content and Language Integrated Learning

Front side: kanji (in one meaning)
and additional information

Back side: lexems, 

pronunciation, meaning… 
and additional information

Source: Whiterabbit kanji flashcard

やすめる
let rest vt
let relax vt
+speech output
+sign language
+other AAC
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Structured content: example 4
Learning object: Kanji Flashcard 「休」

 CLIL – Content and Language Integrated Learning

Front side: binom (in one meaning)
and additional information

Back side: lexems, 

pronunciation, meaning… 
and additional information

Source: Whiterabbit kanji flashcard

定休日

(kanji定)

(kanji日)

regular closing day (e.g. shop)
+speech output
+sign language
+other AAC

http://www.iso.org/iso/en/ISOOnline.frontpage
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Simple learning objects

 Lemmas ranging 
from morphemes – words/terms – collocations/multiword 
terms – collocations/phrasemes to micro statements

 One concept/meaning one (or more synonymous) 
lexical item(s)

 Pointers from elements to occurrences in other LOs

 Frequency of occurrence in text or speech corpora 
by domain or subject, register, application, etc. 
makes learning progress measurable

 Links to corpora?

 Links to content resources?
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Corpus-based learning

Each simple LO can be used as keyword (key kanji) to 
browse corpora in order to look for 

 contexts (teacher and learner)

 material for developing exercises (teacher)

 material for preparing tests (teacher)

Corpora should be 

 classified 

 tagged

in such a way that systematic „extraction“ of items by 
domain or subject, register, application, etc. is possible

http://www.iso.org/iso/en/ISOOnline.frontpage
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Corpus-based learning (CbL):
didactization of text corpora

 tagging/mark-up most appropriate for 
pedagogic purposes

 networked/federated content repositories 

steep increase in efficiency and effectiveness

 most appropriate “categorization” of corpora for 
given purposes (at least selection criteria for 
using a corpus or rejecting it can be found)

federated mutually interoperable corpora
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Didactization of corpora

 Text corpora must be systematically marked-up

 Software must produce „sense frequency“ – not 
only lexical form frequency

 „Sense frequency“ differs depending on sort of 
text (and purpose)

 Text corpora must be well classified by domain 
and language register

 Software to support extraction of:
• Contexts / co-texts

• Examples of usage

• Material for tests (e.g. multiple choice)

• Material for exercises / drills
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TS Budapest 2010-11-12/13

Resource-based learning

Each simple LO can be used as keyword (key kanji) to 
browse content resources in order

 to look for special usages (teacher and learner)

 to supplement special software (e.g. text memory)

 to be used in special applications (e.g. style checker)

Resources should be 

 classified 

 data modelled (incl. additional data categories)

in such a way that systematic „access“ to items by domain or 
subject, register, application, etc. is possible
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Resource-based learning (RbL):
based on structured content

Any entity of structured content 

with or without context / co-text

is potentially re-usable for eLearning

Any teaching / learning 

starts with a phase for beginners

and may continue 

with a phase for advanced students

There can be language teaching / learning 

for advanced domain experts and 

domain knowledge acquisition for advanced language learners

and anything between…
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CLIL: limitations

Content and language integrated learning

 Focusing on one target language

 Language-pair problem: source l.  target l.

 Low degree of systematic approach

 Open to all kinds of didactic approaches

 Duplication in teaching material creation

 Low degree of re-use of data & material

MCLIL

based on multilingual structured content at the 

level of lexical semantics
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Speed / accelerated learning

 Speed/accelerated learning  eLearning?

 Crash courses 

 In-car/in-flight learning, etc.

 Advantages vs. disadvantages

 New approaches: often highly technical

 Technology?
 Low technology  no problem

 High pedagogics

 High methodology

 Flashcards? 

 Focusing on specific competences for specific 
purposes  MCLIL
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Combined methodology

 Resource-based learning

+

 Corpus-based learning

+

 MCLIL

+

 Accelerated/speed learning
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Finetuning to target groups of LLs

 Japanese GPL for beginners

 Japanese SPL for beginners

• SPL for Japanese students of a domain or 

• SPL for advanced students of Japanese – e.g. translators

 Japanese SPL for experts to talk with colleagues

 Japanese SPL for experts to have written 
communication with colleagues

 Japanese SPL for experts to give talks on their 
domain in Japanese

 If basically multilingual: also for any other language
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Structured content at the level of 
lexical semanitics  eLearning

 Advantages from a didactics point of view:
• Systematic approach

• Multilingual approach

• Re-usability/re-purposability of data

• Measurability of learning results

 Disadvantages from a didactics point of view: 
• Disregard of higher levels of language competence

• Disregard of higher levels of knowledge organization

 Make advantages more productive

 Turn disadvantages into benefits
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Language +

 Multimodality
not only written  spoken…

 Non-linguistic representations:
graphical symbols, etc.

 Multi-channel output:
from large display boards to mobile phone displays

 +eInclusion / eAccessibility

unrestricted personalization

„what is good for PwD, is good for everybody“
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CEFR – Common European 
Framework of Reference for Languages

 3 levels of competence, each subdivided into 2 
sub-levels

 Focus on oral competence  to be extendded

 At present not measurable
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“Fastened by a 

steel 3-1/2”

threaded bolt”

“Fastened by an 

aluminum 3-1/2”

threaded bolt”

“Fastened by a 

steel 3-1/2”

threaded bolt”

Updating Item Descriptions

Source: Ben Martin (J.D. Edwards) 2002
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Out to different exchanges and formats

CD-ROM

MODEL 1ORIGINAL MODEL 2 MODEL 3 MODEL 4 MODEL 5

ebXML

cXML

Updating Item Descriptions
Source: Ben Martin (J.D. Edwards) 2002
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MODEL 1ORIGINAL MODEL 2 MODEL 3 MODEL 4 MODEL 5

… ideally into various languages

CD-ROM

ENGLISH
FRENCH
GERMAN

DUTCH
SWEDISH

ebXML

cXML

Updating Item Descriptions
Source: Ben Martin (J.D. Edwards) 2002
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