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I ntroduction

Semantic Assistants for wikis are our novel architecture for the integration of Natural Language Processing (NLP) capabilitiesinto
wiki systems, based on the Semantic Assistants framework. The vision isthat of a new generation of wikis that can help
developing their own primary content and organize their structure by using state-of-the-art technologies from the NLP and
Semantic Computing domains. The motivation for thisintegration isto enable wiki users— novice or expert —to benefit from
modern text mining techniques directly within their wiki environment. Y ou can find additional background and detailsin our
publication [1], Sateli, B., and R. Witte, "Natural Language Processing for MediaWiki: The Semantic Assistants Approach”, The
8th International Symposium on Wikis and Open Collaboration (WikiSym 2012), Linz, Austria: ACM, 08/2012. The full details of
thiswork are described in [2].

For a number of real-world application examples have alook at our Wiki-NL P integration showcase. A hands-on tutorial was
presented at SMWCon Spring 2014 [3].

Natural Language Processing in Wiki Systems. Use Cases

In the design and implementation of our Wiki-NLP integration, we took three major use cases into account.

Text Mining Assistants for Wiki Users

The primary motivation for thisintegration is to enable wiki users — novice or expert — to benefit from modern text mining
techniques directly within their wiki environment. Wikis have become powerful knowledge management platforms, while
remaining easy to use and offering high customizability, from personal wikis to enterprise solutions. With a majority of content in
natural language, wikis can greatly benefit from natural language processing techniques. Rather than relying on external NLP
applications, we aim to bring NLP as an integrated feature to wiki systems, thereby creating new human/Al collaboration patterns,
where users work together with semantic assistants on developing, structuring and improving wiki content.

Wikisas Corporafor NLP Researchers

Wikis have long been recognized as a useful source for natural language processing experiments. In this use case, the content of a
wiki is accessed to develop or improve novel natural language processing tools or resources. Our integration facilitates this task
through its highly flexible access methods that allow to extract a single page, a set of pages, or a whole namespace from awiki,
with metadata distinguishing content and discussion pages, aswell astheir history. Unlike other, existing solutions, our Wiki-NLP
integration works on live content, rather than a static database or page dump.

Wikisas new User Interfacesfor Language Technology Experiments

Language technologies are rapidly entering modern applications. However, testing the real -world applicability of novel natural
language processing algorithms on real-world tasks so far has required a large amount of software engineering work. Our solution
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is based on a separation of concerns, where new NLP pipelines can be developed and easily deployed by alanguage engineer,
without having to worry about front-end coding or web service invocations. Any new pipeline developed in GATE (which also
integrates solutions from UIMA, OpenNLP, LingPipe, among others) can be automatically brokered to any connected wiki system.
This greatly facilitates extrinsic experiments, where the impact of offering NLP to end usersis measured on concrete tasks.

Architecture

The Wiki-NLP integration is a collaborative approach that combines the power of alightweight MediaWiki extension with a
server-side wiki component. While the extension is responsible for the wiki-specific tasks, such as patrolling content changes, the
wiki component plays the role of an intermediator between the user's browser, the wiki engine and the Semantic Assistants
framework [4] — our open source project that allows you to broker NLP pipelines as context-sensitive web services or assistants.
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Design of the Semantic Assistants Wiki-NL P Integration

The Wiki Component shown above is essentially an HTTP proxy server that dynamically creates a wiki-independent interface for
the Wiki-NLP integration and injects it to the user's browser, thus, giving users the impression that they are still working with the
wiki's native interface.

Our solution is designed from the ground up for scalability, robustness, and is based on fully open source software.

Features

The central goal of our Wiki-NLP integration isto provide agenera architecture for enhancing various wiki systems with NLP
techniques. Our solution is to offer adynamically-generated user interface that isinjected into the user's browser using JavaScript
libraries. Such an approach allows the architecture's user interface to be portable among the multitude of existing wiki systems,
providing a seamless integration of NLP capabilities within the wiki by creating the impression that the user is still interacting with
the wiki's native interface.

Semantics for the Masses
Page 2 of 4


https://www.semanticsoftware.info/www.mediawiki.org
http://www.semanticsoftware.info/semantic-assistants-architecture

Semantic Assistants for Wiki Systems
Published on semanticsoftware.info (https://www.semanticsoftware.info)

@ Test Paga - Smarwiki - Mazila Fisfes = X
Fis Edt Wew Hghory Hookmaks Tools Help Semantic Sssstants
[E Test Page - Smartwak + 4
b 8 Whivmcp mwik  wwpreleences  mysachisl | rw conirbetons kg au
1 page | [ decesses wcl | [amtory | [ oeiems | [ maws | [ proteci wach | [ ravash
i
- -
' . i Test Page
! [ ]
E L ~a Catherina's pateral famity came Fom Leeds, Wosl Rdng of Yarkshire, and ber grosl-grandmatber Olia was @ memiaer af the Lupion family, whe were
activ far ganstaiions in Laeds in commaitial and manicipal wor T ancasion Bouds v Thamas Dasis, @ Chisch af ared epfen-wiizar
H far g Laid d | wiik. Ha Tha Rsré. Thel x] [= h ol Ereglared
H Ganle Middeion's malemal family, b Hamespns. ==m workng chies bbowss: asd mners from Sundarkard ang r:'.ll'l:f Dwham
i nawigatian Catherirm's parssis wees bassd in fmman, Jerdan, working for Britich Airsays Som May 1984, to Saptember 19865 shers Catharne wen 1o an Esglish
H — lanpuage nursery schol, Befora refuming io thiir Bome in Berkshira. Afer her retem from Amman, Cathining was educated ai 5t Ardew's Scheol naa
; = oo cmegm the vlags of Pasgiouma in Barkabite, then brisfy sl Dawns Housa, She comfnesd har studies o Marlbarcugh Collaga, & co-adcatiaral indepandsst
i = Hp heamrg schop i Weitshia, falowed by fhe Unsersty af 51 Andeaws n Fife, Scofand whare sha mal Wilam She graduaied wih an B 21 Hans) in
" & thi Histery of 21
MediaWiki | | awuman S
. i s Pesson and Locatian Exiractor an Test_Page  (viss) @ —-
Mative " Usa Caze -
* Suplarsniary :
Interface : A— Conteni Type Seari End Fratarps :
] IEalits Cathedirs Parsan o 9 = gander: female |
! 1
i S S S Clivia Parsan = 103 i
i Lo = gareder lemale i
i = Paslaled changes ' MLP Results
H pr— Ruw. Thomas Dawis|  Parsan 240 =7 | o gander male :
i | = e ; i Embedded
i e Drivkaia vassing Wailliam Parsan L] 1 |« gander male :
i T S—— = " 5.3
H B — Lt Lacatian | 38 43 | o eType ey : in Wiki Page
i w Brows propecse ¥eskshia Lacatian ED B3 | o lacType agien i
] 1
i Agiiman Lacaikan 2 & |, BcType ey i
i - I
H Go | | Sawth Jardan Location | 48 | 5 | . eType counry :
i -
1
!
: i pange wans b rocified on 3 Jdy TTHE, o 1430 Thie page hae Besn acceansd 15 frss Privmcy aakey Ao Srartwik | PEPRNEH | [rment
-

1R, [nformabon Extrador
Fermon and Lopamon Extracior

Avalabbs AssLarts Foaca ks Targst Eobal Ssttings Conicha E
1
Stap 1. Selact tha senicg your wish Eo axacute on pour eolkection. Onee you 234 this page te pour collaction, you San continus browsing as pour colktion i i
savad i e
i Wiki-NLP
Hvailable Axsistants [Farson and Locabon Extrador w Collection |y fccalnostimed awili-1, 18 rdes: ohofTest_Pags i
Runtinue Paramets ry) SH0CE 3 sorvce i Integration
e e ;’:I‘:::jl?:-ﬁ:l'm! o — :
Ervglish Curm Indexer Claar i Interface
CrgansmTagger i
mycoMINE i
1
i

The Wiki-NLP integration user interface embedded in a wiki page

Light-weight MediaWiki Extension

The Wiki/NLP integration is introduced to an existing MediaWiki engine through installing a light-weight extension. Without
requiring major modifications on the wiki engine, the extension adds alink to the wiki toolbox menu through which users can load
the Wiki/NLP interface. Using thisinterface, users can then inquire about and invoke NLP services through the dynamically
generated Wiki/NLP interface within the wiki environment. Therefore, no context switching is needed by the wiki usersin order to
use the NLP services.

NL P Pipeline Independent Architecture

The Wiki/NLP integration is backed by the Semantic Assistants server, which provides a service-oriented solution to offer NLP
capabilitiesin awiki system. Therefore, any NLP service available in a given Semantic Assistants server can be invoked through
the Wiki/NLP integration on awiki's content.

Flexible Wiki Input Handling

At times, a user's information need is scattered across multiple pages in the wiki. To address this problem, our Wiki/NLP
integration allows wiki usersto collect one or multiple pages of the wiki in a so-called "collection” and run an NLP service on the
collected pages at once. This feature allows batch-processing of wiki pages, as well as gathering multiple input pages for pipelines
analyzing multi-documents.
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Flexible NLP Result Handling

The Wiki/NLP integration is also flexible in terms of where the NLP pipelines output can be written. Upon a user's request, the
pipeline results can be appended to an existing page body or its associated discussion page, create a new page, as well aswriting to
awiki pagein an external wiki, provided that it is supported by the Wiki/NLP integration architecture. Based on the type of results
generated by the NLP pipeline, e.g., annotations or new files, the Wiki/NL P integration offers a simple template-based
visualization capability that can be easily customized. Upon each successful NLP service execution, the Wiki/NLP integration
automatically updates the existing results on the specified wiki page, where applicable.

Semantic Markup Generation

Where semantic metadata is generated by an NLP pipeline, the Wiki/NLP integration takes care of representing it in aformal
language using the Semantic Mediawiki special markup. For generated metadata, the Wiki/NL P integration enriches the text with
its equivalent markup and makes it permanent in the wiki repository. Therefore, for each generated result, both a user-friendly and
machine-processabl e representation of the result is made available in the page. These markups are, in turn, transformed to RDF
triples by the Semantic MediaWiki parsing engine, making them available for querying purposes as well as externalization to other
applications.

Wiki System Wiki-NLP Integration
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Semantic enrichment of wiki text through the Wiki-NL P integration

For example, when the sentence "Mary won thefirst prize." is contained in awiki page and processed by a Named Entity Detection
pipeline, an XML document is generated by the Semantic Assistants server and returned back to the Wiki/NLP integration, which
indicates "Mary" as an entity of type "Person”. This XML document is then processed by our integration and transformed for
Semantic MediaWiki into aformal representation in the form of
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