Natural Language Processing (NLP) in
Real-World Multilingual Production

Christian Lieske (Globalization Services, SAP AG)
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Part of Solution of Application

Checking (spelling,

terminology, :
Search grammar and Voice Input
style)

Information Machine :

Extraction Translation Speech Synthesis
Part-of- Sentence :

idléari{gi%%g%{em Tokenization Speech boundary %%rg:lat:}!sc

tagging detection ¥s



Multilingual Production — Globalization Tripod

Allow any
character to be Adapt functionality Create proper
entered and to a locale terminology

rendered correctly

Ensure that

: : Adapt non- Find adequate
c\cl)vll)arﬂcs)r;ésroarltrllng translatable expression for
y content target language

script/language



Globalization Size, Impact, and Prospects*

goes to the translator
of online shops only in one

language 2/3
of consumers prefer e-shop in own
1.8 million language

pages translated

202 milhion

words translated

$ 6.5 billion

revenues for language services

market 4500/$ 450 million

employees/revenue for large Language Service
PI’OVIder *Numbers not current



Production‘s Core and Context

Core Processes

— Related to Language —

Tech.
Components




Multilingual Production — Challenges (1/4)

o Specify
Internationalize Create directionality

Mark-up
terminology

Add links about
entities

Localize Internationalize

Translate Translate/Localize

Extract / filter

Publish content

Harvest Segment

Analyze Run through MT
Assess (linguistic)
quality

Generate
translation kit

Run post-
production
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Multilingual Production — Challenges (2/4)

Content Content Content Content

source internationalized canonicalized target

Tech.
Components




Multilingual Production — Challenges (3/4)

Tech
Companents




Multilingual Production — Challenges (4/4)

Perceptionand Reality related to the Muiltilingual Semantic Web
— Personal Position Statements —

Felix Sasaki (DFKI), Christian Lieske (SAP AG)
Dagstuhl Seminar 12362 (September 2012): The Multiingual Semantic Web

* Object Linking and Embedding,
HTTP, Web Services, ...

« Libraries/Application Programming
Interfaces/Software Development Kits

» Orchestration (e.g. synchronization of
calls, and "bus-like" integration or
annotation framework)

http://www.dagstuhl.de/mat/Files/12/12362/12362.LieskeChristian.Slides.pdf




Multilingual Content Processing for Multilingual
Production

=p=WWe are pres enting@the {a"http:!hmw.tekﬂm.def'btcmﬂd conference 2011</a=
<img src="tcWorld2011 jpg" width="450" height="174" alt="The tcWorld 2011 Logo"/=_</p=>

Content is more than natural language text

Quality, cost, and delivery count

Often more than just linguistic stuff is in the mix
(Natural Language Processing vs. Text Technology)




Sample natural language questions/tasks

IS there eX|St|ng or <p=Text technology provides answers nat only related to characters, but also to other areas:</p:
new terminology? o

gy - <li=Content (¢.g. HTWIL, XML, XML-based vocabulanes like DocBook or DITA, .. j<fi
- <lisMetadata (5.q. ROFj</i-

Are S pel I | N g : g ramm ar’ ;UT:j}Filters to go from general XML to XLIFF via [TS</li»

and style alright?

Can | recyC|e an <p=THARTOIOY —(3 TFE (FTEC, TR MO HTFE BHHEE., </p>
existing translation?



Enablers — Overview (1/2)

You need Natural
Language Processing
(NLP)/Language
Technology (LT) for
natural language.




Enablers — Overview (2/2)

Best Practices and
Standardization

Computer-Assisted

Linguistic Quality Support S

ii. Creates assets
iii. Relates to Natural
Language Processing

Computer-Assisted
Linguistic Assistance




Text Technology Standards for Universal Coverage (1/2)

Think about content with the world in mind

« Can | encode all characters?
« Can my HTML display the content properly?
« Can | translate efficiently?

Only world-ready NLP/LT is solid and sustainable
Unicode standard

 Allows for content creation and processing in a wide range of languages.

» Applied in many contexts (XML, HTML, multilingual Web addresses like
http://ja.wikipedia.org/wiki/E T , etc.)

Unicode support should be considered as a key feature of any NLP/LT offering.




Text Technology Standards for Universal Coverage (2/2)

Content formats (e.g. HTML, XML, XML-based vocabularies like DocBook or
DITA, ...)

Metadata (e.g. Resource Description Framework)

Filters, e.g. to go from general XML to XLIFF (XML Localization Interchange
File Format) based on W3C Internationalization Tag Set (ITS)




Standards for Universal Efficiency and Effectiveness

®

Ll - M{H‘ World Class Standards

 Terminology — TermBase eXchange (TBX)

 Former Translations — Translation Memory
eXchange (TMX)

— OASIS [
Canonicalized Content

XML Localization Interchange File Format

(XLIFF) W3
NL(P)-related Resource Descriptions

 |nternationalization Tag Set (ITS) 1.0 and 2.0




Enablers — Canonicalized Content

Format 1
Format 2
Format 3 XLIFF
Format 4
Format ...
Format n

http://docs.oasis-open.org/xliff/v1.2/os/xliff-core.html




Enablers — (Non-intrusive) Universal NLP-related
Resource Descriptions

Which parts have to be
translated?

Does the “x” element

Anything | need to know : :
when working on this? '- - - ﬁggh?s:iucnuonfi:se;(t Into two

http://www.w3.org/TR/its/
http://www.w3.org/TR/its20/




Standards-based Scenario in Main Web Stack

Choose ad-hoc
C) translated content
User Agent (eg| Web Browser) Unattended Computer
Assisted Translation
[18N/L10N I
Preprocessor ~
> Machine Translation
In-memory, volatile data structure
Translation Memory




Standards-based Scenario — OKAPI / RAINBOW /
CheckMate (1/2)

Okapi Framework

Welcome

Okapi

Framework

= Dwownilaad e distrisutir
= Of ;2 |3iest snapE
= Browse tnougn the doc

Sz the GIECUEEIONE |

. Fepartan lsesUe
» S22 e listiofalithe fa
. SeameliEtoTme TMan

21 the SOUTES COOE

Follow s on Twiler

Open source prajects can exist

= Seweral commaniss e o
» End-users (locallzafion &
- [Brooks Kilne did e Cian

The Cianl Framework |5 3 cross-platform and fres open-soures s=t o componsnts and
AppEctions IEt TR ENSNENS SUDRON 1 IDCSIEZNg 3nd ENsIEtng GOCUMETIENon 3nd SOMWETS

% goal s fo 2liow tooiks developers and locziizers fo Dulld new locaiization processes of enfEnce
extating ones to best mest Melr needs, while presendng compatinliiy and interoperalify. Whensver
[posEinie, e Project LSes 3nd PRomotes Op=n Etandants

Toz 1zzs stepe I Untitled - Rainbow

Here ane some of e iools 3nd applications Dased on e framewark

. Rainbow — ks 3 GUI application to unch varks utlikles netsted o frarsiation and locallzation t3eks. such 36: Ted edraction (i XLIFF
OmagaT projects, RTF, el ) and menging. pre-Srarstation, encoding comversion, berms exraction, fie St comersions, qualky
vertication, transiation comparkson, Search and Tepiace on Ailensd i, peeudo-transiation, and much more. Lising e framewonc's plpsline
mechEnism, {0u CEn Use RalnDow W0 creste onales of S Iat periom peciic sl of (3sks SPRCING 10 our neads

- ChackMats — Is 3 GLI appiication Bt parioms arious qualy checks on Dllingual tramsiation flles such 35 XLIFF, TMIC TTH, PO, TS
Trados-Tagged RTF. and any ofner bilinguual St supporied by B framework

n o create and maintain segementation rules. Such nles ane dsed b break down transiatable bed in mare

File View Input Utilities Tools Help
QeBE D oe=e93 @

Rootl: =Autox: Ch\Users\d025418

5 Oikapl's SRN-rased segmentation englne. SR ks e Segrentation Rules eXcnange rmat The aoplicstion
Hows you 10 see mrmediatel; e efiacis of yOuUr SegPMEntation NUKS On YOUT own Sample e, 35 you edil e nies

Yoo it ofers mEny uncions, Inciuding: simple eviractonmenging, VErkous Nk Srmat comerskons (ThX
1. 300255 b ransiation resources, IMportenpaort for e Pensiowe T, ste

" — ks 3 plughn o wse W OmegaT. & brings fransgaren support for addflonz] Me Tarmats such 35 TTX, IDML
flie In OmegaT's pogins directory, restar OmegaT and you are good o ga

Input List1 |Input List 2 I Input List 3 I Languages and Encodings I Other Settinqs|
& Edit/ Execute Pipeline
AR

)R seneET o execuie anch prosessing remalely. Batch configarations whilth inciude pre-defined pipelines and

Path Relative to the Root
| & Add Step

enporied from Fainbow. Longhom provides 3 REST Inertace

Available steps:

Batch Translation
BOM Conversion

Used Characters Listing
Inline Codes Removal
Inline Codes Simplifier
Cleanup

Create Target
Desegmentation
Diff Leverage

External Command
Extraction Verification
Format Conversion
Full-Width Conversion
Generate SimpleTM

GTT Batch Translation

Raw Decument to Filter Events
Filter Events to Raw Document
Simple Batch Leveraging Step (Beta)

Segments to Text Units Converter

Wi e project on the Google Code project's Peanle pags
13235, Dug Meports, 3nd OMEr contriutionss i e project

Encodini Conversion

http://okapi.opentag.com/
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Standards-based Scenario — OKAPI / RAINBOW /
CheckMate (2/2)

Applications, Tools,
Scripts

Other Components
(Segmenter,
Tokenizer, etc.)

Connectors (TM,
MT, etc.)

Filters




Standards-based Scenario — LanguageTool (1/5)

New
Screenshots
Supported Languages
Usage

Links

5

Forum
WikiCheck

Development

Rule Creator

Bug Reports
Website Integration
Java API

Java Spell Checker
Javadoc

HTTF APL

HTTP Server

Links

Wiki

Contact

Follow us on bwitker
B Find us on Facebook
rnouncements
=mzil

Subscribe

| LanguageTool is an Open Source proofreading software for

English, French, German, Polish, and +more than 20 other
languages. It finds many errors that a simple spell checker
cannot detect like mixing up there/their and it detects some
grammar problems.

Try it online e

Pasle your own Text here. . or check this text too se= an few of of the problems that Languag=Tool can detecd.

Errar not found? Improvs
The form dossn't work for yo

English  [*] Check Text

Try Langus

this i=: nol the labest version of LanguageTaool)

Download

Using LangusgeToal locally requires 4 lava £ or Ist=r. Having problems? Please see e 4 list of common problems.

Download LanguageTool Download LanguageTool
l-l1' for LibraOffice | OpenOffice 1.1‘ for stand-alons use
A Verson 2.2 (34 ) A Varsion 2.2 (55 ME)

Download LangnageToolFx
axtenzion for Mozilla Firefox

Chack selected n websit=s ard
bext in text fizids. Mo Java required!

. 0id rel=ases ars

License & Source Code

LanguageTool is freely available under the + LGPL

http://www.languagetool.org/
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Standards-based Scenario — LanguageTool (2/5)

<rule id="GENITIV-ARTIKEL"> <rule id="GENITIV-

<pattern> POSSESSIVPRONOMEN">
<token postag_regexp="yes" <pattern>

postag="SUB:.*'/> <token postag _regexp="yes"

postag="SUB:.*"/>

< >
/pattern </pattern>

</rule> </rule>
Courtesy of Annika Nietzio



Standards-based Scenario — LanguageTool (3/5)

= Remove changes (Page 1) / users: United States /f OpenStreetMap Forum - Moz...

FireFox ™ | : Remove changes (Page 1) f users: Un.., II T |

é;i Forurm.openskreetmap.org/viewtopic.phplid=16672 v i@

Quick post

B || URL | | IMG | | CODE DOLeRLE8O8e
QUGTE eb service has been used. Change settings..

If you downloads an actual version of the ed| 1ot language: English (US)
solved. Mother tongue: German (Germany

1: The pronoun 'you" must be used with a non-third-
person form of a verb: "download’
If you downloads an actual version o...

2: Hinweis: "actual /actually”™ (Englisch) bedeutat
"eigentich™ (Deutsch). Meinten Sie vielleicht "current’,
"(the) Iabest' "up-to-date'?
; S If you downloads =|'|:I|'-|| rersion of the edit.
& BBCode: on @& [img] tag: on & Smilies: on = -
3: Possible spelling mistake found
.. of the editor, the prolbem should be solved,

Submit Freview

https://addons.mozilla.org/de/firefox/addon/languagetoolfx/




Standards-based Scenario — LanguageTool (4/5)

T — N T T T T ——

l e | |kI http:/ fwww.languagetool.org/de/leichte-sprache/ PD~BoX ” LT LanguageTool Priffung auf .. ‘

=
LanguageTool Priifung auf Leichte Sprache
Homepage
MNews
Screenshots Die Laichte Sprache ist ging besonders leicht verstandliche Ausdrucksweise. Es existiert kein offizieller Standard, was genau Leichte
Sprache ausmacht, es gibt zur Orientierung allerdings einige Regeln. Mit dieser Seite kénnen Sie LanguageTool benutzen, um Texte
3upp0rted Languiges gegen einige {nicht zlle) dieser Regeln zu prifen. Mehr Informationen zu Leichtar Sprache finden Sie beim Netzwerk Leichte Sprache.
sage
Links ~ o ) L o ) . :
Figen Sie hier Ihren Text ein oder benutzen Sie diesen Text als Beispiel, Dieser Text wurde nur zum Testen geschrigben. Die
. Forum Donaudampfschifffahrt darf da nicht fehlen. Und die Nutzung des Genitivs auch nicht.
e Genitiv gefunden. Vermeiden Sie den Genitiv.
WikiCheck Hier ignarieran
Fehler dieses Typs ignoriersn
Development P

Rule Creator
Bug Reports
Java API
Javadoc
HTTP API
HTTP Server
Links

Deutsch, Leichte SpracheE Text priifen

Die normale Textprifung ohne Beriicksichtigung der Leichten Sprache finden Sie auf unserer deutschen Startsaite.

http://www.languagetool.org/de/leichte-sprache/




Standards-based Scenario — LanguageTool (5/5)

1D=39, segment=0:
SAP_TERMINOLOGY_He Tpacnurepupyire abfpeevarypw! Do not transliterate abbreviations! 'IT-oneparop'.

§: 'The IT operator then schedules the import into the quality assurance (test) system of all transport requests that belong to the same project of the
SAP Solution Manager maintenance project.'

T: 'Janee WT-onepaTop ONaHupyer yMnoprT B cUcTeMy oBeCTeueHyR KauecTsa (TECTOBYD CUCTEMy) BCEX 3anpOCOB Ha MEPEHOC, OTHOCAIMXCA X ORHOMY ¥ TOMY X8

NpOeXTY B paMXaX npoexTa Texsyueckoro obcnymmsarus SAP Solution Manager'
A B

G D E F G H 1 3 K
1 Quality Check Report =1
2 file:/C:/U3] SortAtoz fecycle_M:
ID=39, seqn 5 ID=1,seg( %] sSotzZtoA EHHBIM LK
SAP_STYLE_ 4 1D=1, segi Sort by Color » EHHBIM UMK
5 ID=1, seg| EHHBIM UMK
6 1D=1, segi EHHDBIM UMK
5: 'The I 7 1p=1, seg| EHHBIM UHK
SAP Solut 8 1D=2,segi Ned Eitters " eHHBIM UMk
9 ID=2, seg| 2| enubim uue
10 ID=2, segi 2 (select Al - EHHbIM UMK
T: 'lanee 11 1D=2, seg (#IRU_GRAMMAR_[MpeanomHuii Nanex NpeanonaraeT Hanmme npeanora (o — 060 —of; 8 —50; npu; no; Ha): ‘o 3asepwetsn, ‘o6 sasepwetans, '060 3886 | EHHBIM UMK
T 12 1b=2, seg ) SAP_GRAMMAR _"He" C NPUMacTUAMI MAWETCA Pa3AEnsHD, NPV HANI 3aBNCMLIX CNOB MM NPOTHBONOCTasnerA: Write partide -He- separately if the EHHBIM LN
OPOEXTY B ol n 2 <an VI SAP_GRAMMAR _"He" C NDUUACTMAMY MUWETCA PA3AENSHO, NPH HANMYIN 3ABUCMBIX CHOS MNW NPOTHBONOCTaBNe A Write partide -ne- separately if the
——— 4
(& Untitled - CheckMate a o m— A . ™ ® [T e
N
File Issues Help
The IT operator then schedules the import into the quality assurance (test) system of all transport requests that belong to the same project of # Wirpeens
the SAP Solution Manager maintenance project. ~ M npoekTo
¥ NpOEKTOo
[Nanee MT-OI’IEDETOD NAaHWPYeT UMNOPT B CUCTEMY obecrneueHUA KauecTea (TECTOByI'O CMCTEMy) BCeX 3anNpoOCOB Ha NepeHOoC, OTHOCALMXCA - M MpOEKTO
K OZAHOMY 1 TOMY Xe NPOEKTy B PaMKax NpoeKTa TeXHUUeCcKoro obcayxusanua SAP Solution Manager = leToasi 8 cc
|1 'eTOAabi 8 CC
= e ‘ 1eToab! 8 cC
SAP_TERMINOLOGY_He Tpacnutepupyiite ab6peenatypsi! Do not transliterate abbreviations! 'IT-onepatop’. T e
[/c:/Users/Dosssm/Desktcp/5M001e_Ru_cpuumrwmmcpLeaming(untgm_use_the_SAP_s.:lmion_Manager_Scenarias_for_Applicatian_L.fecycie_Management.dita.m v] MeToaLs cE
l Check All | Check Document } [ Configuration... Session... ] lLdnguag:Toul checker warnings 'J [Enabled and disabled issues 'J =
o6nacram;
= <All types of issues> i = .
Text Unit Seg  Description Missing target J - o6nacram;
v 35 0 Opdorpaduueckan ownbka HaiaeHa Missing and extra segments
Z Empty segments
® 36 0 Opdorpaduueckan ownbra HaligeHa Target same as source |
v 38 0 SAP_GRAMMAR _1_HecornacoBaHue Nnpu4actua ¢ 338ucumMsiM CNOBON White spaces differences een participle and referenti...
v 38 1 Opdorpaguuecxan ownbra naiigena Inline codes differences
= Unexpected patterns |
v 39 0 Opdorpaduueckan ownbka HaligeHa Suspect patterns
W 39 0 SAP_TERMINOLOGY_He rpacautepupyiire ab6peemarypei! Do not tran Text length ]
v 39 0 SAP_STYLE_Ms6eraiite yno nerne obeAc P i g Allowed characters ressions!
v Ey 0 Opd " 6 - Terminolog !
pdorpadmueckas ownbia Hangena Tiolchackerina ‘
v 39 0 Opdorpaduueckan ownbka HaiigeHa . :
v 39 0 Opd¢orpaduueckan ownbka HaligeHa
v 40 0 Opdorpaduyeckan owmnbra HaligeHa
v 40 0 Opdorpaguueckan ownbka Hagena
7 an 1 Nndarnahunarvan aniufva uaidneus




Multilingual content processing needs help

“Which elements need to be
A
<rsrc i1d="123"> ...
<data type="text">Iimages/cancel.gif</data>
<data type="position">12,20</data>
<data type="text“>Cancel</data>
<data type="position">60,40</data>
<data type="text“>Number of files: </data>
</rsrc>




ITS 2.0-The help

e Supports internationalization, translation,
localization and other aspects of the
multilingual content production cycle

e Building on W3C ITS 1.0

« data categories, values etc.

w



ITS 2.0 Basic principles

Say important things

About specific content

In a standard way

« With agreed upon syntax and values

- h
31
1



1. Say important things: ITS 2.0 “data categories”

Translate, Localization Note, Terminology, Directionality, Language
Information, Elements Within Text, Domain, Text Analysis, Locale Filter,
Provenance, External Resource, Target Pointer, Id Value, Preserve Space,

Localization Quality Issue, Localization Quality Rating, MT Confidence,
Allowed Characters, Storage Size

Definition in prose

Selection of content via two
approaches




2. About specific content: Content selection approaches

ITS selection can be compared to

» global = “style” element
 local = “style” attribute

« XPath to select markup nodes

e |ITS local attributes

<rsrc ...>
<its:rules xmlns:its="http://www.w3.0rg/2005/11/its"
version="2.0">
<its:translateRule selector="//data" translate="no"/>
</its:rules>
<data type="text" >Cancel</data>
<data type="position">60,40</data> ... </rsrc>

w



3. In a standard way (1/2)

* “Translate”: “yes” or “no”

* Elements: translate “yes”,
attributes: translate “no”

e E.g. “alt” attribute default
HyeS”

I
34
1



3. In a standard way (2/2)

« Powerful (e.g. easy combination)
e Dublin Core, xml

e Supported ITS 2.0 data categories

« Supported selection mechanism
(local / global) and type of content
(HTML / XML)

I
35
[



Why ITS 2.0? (1/2)

ITS 1.0 = simplified view of multilingual content production

Too limited for comprehensive automated content
processing/usage scenarios (see
for various ITS 2.0 usage scenario descriptions)

Example gap: too few data categories




Why ITS 2.0? (2/2)

Bridge to Web & app content

Accommodate relevant HTML5 markup (e.g. HTML5
“translate” attribute behaviour)

e XML Localization Information Markup (XLIFF; status:
iInformal mapping, under discussion) =
workflows

 Natural Language Processing Interchange Format (NIF) =
bridge to the Semantic Web and Natural Language
Processing

_3
37
-7



Example: MT Confidence

<IDOCTYPE html> ...
<body its-annotators-ref="mt-
confidencelfile://[tools.xmI#T1">

<p>

<span its-mt-confidence="0.8982">Dublin is the
capital of Ireland.</span></p>
</body></html>

I
38
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Example: Locale Filter

<IDOCTYPE html> ...
<div its-locale-filter-list="*-ca">
<p>Text for Canadian locales.</p>
</div>
<div its-locale-filter-list="*-ca" its-locale-filter-
type="exclude">
<p>Text for non-Canadian locales.</p>
</div> ...

I
39
o]




Example: Localization Quality Issue

<IDOCTYPE html> ... <
Its-loc-quality-issue-comment="should be 'quality
Its-loc-quality-issue-profile-
ref=http://example.org/qgaMovel/vl
Its-loc-quality-issue-severity=50
its-loc-quality-issue-type=spelling>qulaity

IS



Demo(s)

, Flltering® with Okapi Rainbow (built-in filter)

, Filtering® with Okapi Rainbow (custom filter configuration based on W3C
Internationalization Tag Set)

Browser-based demo of LanguageTool



Discussion/ldeas/Suggestions

GF for checking term entry conventions

GF for term lookup

GF in automated pre-editing for MT

GF in automated post-editing for MT

GF and markup

GF from Okapi (e.g. one or more steps)

Okapi from GF (e.g. as pre- and post-processor)
GF and LanguageTool

GF and TermBase eXchange (TBX)

GF and Translation Memory eXchange (TMX)

GF and Pseudo-translation



Thank You!

More information on W3C ITS;

http://Iwww.w3.org/TR/its/
http://Iwww.w3.org/TR/its20/

http://www.w3.org/International/its/ig/
http://lists.w3.org/Archives/Public/public-i18n-its-ig (public list, free to subscribe)

Contact:

Christian Lieske
christian.lieske@sap.com
Www.sap.com




Disclaimer

All product and service names mentioned and associated logos displayed are the trademarks of their respective companies. Data contained in this document serves informational purposes
only. National product specifications may vary.

This document may contain on[F intended strategies, developments, and is not intended to be binding upon the authors or their employers to any particular course of business, product
strategy, and/or development. The authors or their employers assume no responsibility for errors or omissions in this document. The authors or their employers do not warrant the accuracy
or completeness of the information, text, graphics, links, or other items contained within this material. This document is provided without a warranty of any kind, either express or implied,
including but not limited to the implied warranties of merchantability, fitness for a particular purpose, or non-infringement.

The authors_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
these materials. This limitation shall not apply in cases of intent or gross negligence.

The authors have no control over the information that you may access through the use of hot links contained in these materials and does not endorse your use of third-party Web pages nor
provide any warranty whatsoever relating to third-party Web pages.



