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Introduction

Motivation

Introduction

Information Overload

@ Web 2.0 applications lead to more user-generated content
(e.g., product reviews)

@ News Business: professional and layperson as content creators
(e.g., Twitter, blogs, social networks)

o Digitization of printed media

Information Processing

@ Finding information is fast, analysing consumes a lot of time

@ Applies to E-mail, Web documents, Intranets, ...

@ GATE NLP pipelines can help (e.g., to summarize product
reviews) — but how do we get them to the users?
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Introduction

Motivation

Where are we today?

Status Quo in NLP

@ A solid decade of NLP framework development
@ Variety of robust NLP plugins and pipelines

e Summarization, Question-Answering, Information Extraction,
Opinion Mining, ...

Status Quo in Dekstops

@ But what is available to end users on their desktop today?
@ No NLP in word processors, email clients, Web browsers,
IDEs, ...

@ users don't want/need NLP?
@ lack of software engineering work covering NLP?
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Introduction

Motivation

Supporting the “Knowledge Worker”

Typical Workflow, as of today

@ Receives task/request via email, text message, etc.
@ Searches for information via Google, Desktop Search, etc.

o Note: typically involves lots of natural language documents
o Information Retrieval (IR) alone not sufficient

@ Read, understand, evaluate results. Solve task. Repeat.

With Semantic Assistants

Users stay within (desktop) tool environment needed for their task

@ tool (e.g., word processor) recognizes user's need for
information

@ tool initiates data search in the background
@ analysis tools (text/data mining) evaluate search results
@ assistant offers results to user within his interface
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Introduction

Motivation

Semantic Assistants

Workflow Overview
Summarization
- Calli NLP Servi
|| e O

O
NLP Service 1
NLP Service 2
Server

.
NLP Service
Result

Features

@ Focus on the user’s needs, not the NLP tool

@ Avoid context-switches through application integration
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Requirements

Semantic Assistants: NLP Web Services System Architecture
Ontology-Based Context Model
Application Integration

Semantic Assistants

Support three distinct user groups

End Users: no knowledge in software engineering, NLP, or
language engineering. Needs easy access to semantic
(NLP) services within his desktop tools.

Language Engineer: develops NLP resources, tools, and pipelines.
Presume no particular knowledge of server
deployment or client (GUI) integration.

System Integrator: provides the integration of NLP services into
desktop clients. Don't assume knowledge of NLP
foundations or (GATE) framework details.

Semantic Assistants Approach

Provide a separation of concerns for these user groups.
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Requirements

Semantic Assistants: NLP Web Services System Architecture
Ontology-Based Context Model
Application Integration

Integration Architecture

Web Service-Based Architecture
e Standard (W3C) Web Services, using WSDL & SOAP
o Implemented using Java Web Services (Java 6)

o Client-Side Abstraction Layer (CSAL) for easy integration

Tier 1: Clients Tier 2: Presentation and Interaction Tier 3: Analysis and Retrieval Tier 4: Resources
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Requirements

Semantic Assistants: NLP Web Services System Architecture
Ontology-Based Context Model
Application Integration

Modeling the User's Context

Two-tiered Ontology Model

Modeling task, tools, available resources in an upper ontology
@ reusable across domains (e.g., software process model)
Concrete ontology models domain-specific information

@ user's languages, available (text) analysis pipelines, etc.

The five main concepts

Artifact User

hasFormat knowsL anguage “hasTask

Task

Format Language
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Requirements

Semantic Assistants: NLP Web Services System Architecture
Ontology-Based Context Model
Application Integration

Abstract Ontology

Contains the central Artifact concept

@ Parent concept for programs, documents, parameters, etc.

@ Important relations, e.g., consumesinput, producesOutput,
hasParameter,

IOArtifact

isProducedBy(isa (servesAsInputFor

‘ Document ‘ ‘ IdentifiableArtifact

isa

hasParameter

Parameter

‘ NaturalLanguageDocument ‘
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Requirements

Semantic Assistants: NLP Web Services System Architecture
Ontology-Based Context Model
Application Integration

Concrete Ontology

Extending the upper ontology
@ Domain-specific concepts, e.g., NLPTool

@ Some implementation-specific concepts

GATEAnnotation GATECorpus

isa anguag

sa
GATE_OutputArtifact

necessaryParameterSetting

st

ParameterValuePair urlGivenByParameter

parameter

GATERuntimeParameter
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Requirements

Semantic Assistants: NLP Web Services System Architecture
Ontology-Based Context Model

Application Integration

Steps for Integrating GATE into a (Desktop) Application

@ Develop the GATE Pipeline as usual (.gapp file)

Publish GATE Pipeline as Web Service

@ Write meta-information for the pipeline (input, output,
language, etc.) in a corresponding OWL file

@ Server will publish the new pipeline to (all) clients

Develop Client Plug-In
@ Very easy for Java-based plug-ins (using provided CSAL
abstraction layer)
@ Most other languages have support for using the published
Web Service (WSDL) description
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Requirements

Semantic Assistants: NLP Web Services System Architecture
Ontology-Based Context Model
Application Integration

Code Examples

Client connecting to the and finding available services

// Create a factory object
SemanticServiceBrokerService service
= new SemanticServiceBrokerService();

// Get a proxy object, which locally represents the service endpoint

SemanticServiceBroker broker
= service.getSemanticServiceBrokerPort();

// Proxy object is ready to use. Get a list of available NLP services.
ServiceInfoForClientArray sia = broker.getAvailableServices();
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Requirements

System Architecture
Ontology-Based Context Model
Application Integration

Semantic Assistants: NLP Web Services

Making use of the OWL ontology model
Finding appropriate NLP services

Client plug-in can query server for NLP services that are useful for
the current user, based on the context:

@ Language capabilities of user/pipeline
o Current user client

Queries are implemented using SPARQL

Ask for services that produce English or German as output:

SELECT 7x 7name
WHERE { ?x sa:hasGATEName ?name .
{?x cu:hasFormat sa:GATECorpusPipeline_Format} . {
{?x sa:hasOutputNaturallanguage cu:en} UNION
{?x sa:hasOutputNaturalLanguage cu:de}}
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Word Processing
Desktop Plug-Ins for NLP Software Engineering

An everyday task

Access to the Web

What is the role of DMSP [Dimethylsulfoniopropionate] in the
Atlantic marine biology within the global climate change?

Write a 450-word essay answering the question!
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Word Processing
Desktop Plug-Ins for NLP Software Engineering

Semantic Assistants Client: OpenOffice.org Writer

Client-side plugin for word processor integration

@ Users get a new menu item: “Semantic Assistants”

@ Available services are discovered based on context through
ontology queries (SPARQL)

@ Services executed asynchronously in the background

@ Results displayed based on type (new text window or browser
window)

View Insert Format Table Tools [EEGEREEESSEEREN Window Help

= 2] Qe R [ Available Assistants... ‘7 B¢
[®] Invoke Selected Assistant... —
fault -~ | | Times New Roman ~[[12 - | |Al [A] |A] |||§| =l

'1"'Z'"1"'2"'3"'4"?'"6"'?"'8"'9"']10"'1]1"'12'1 13-

L L L L L L
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Word Processing
Desktop Plug-Ins for NLP Software Engineering

Invoking an Assistant

Example Scenario

User works on a report about “DMSP in the Atlantic marine
biology” (DMSP = Dimethylsulfoniopropionate)

@ The “Web Retrieval Summarizer” will initiate a web search,
retrieve the results, automatically summarize the content of
the top-n hits

@ result can be further edited or refined by the user
Available Assistants =

Select the text assistant you wish to use

Name and description

Yahoo Search - Performs a Yahoo! search and returns the first 10 results
Multi-Document Summarizer - Summarizes a collection of documents
Durm Indexer - Creates a back-of-book index for a collection of documents
IR Information Extractor - Performs a Web search and extracts persons and locations fi
Yahoo Indexer - Performs a Web search and indexes the first hits

Person and Location Extractor - Identifies and locates persons and locations in a docum
Web Retrieval Summarizer - Performs a Web search and summarizes the first hits
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Word Processing
Desktop Plug-Ins for NLP Soft

Assistant Invocation — Communication Flow

msc Invoking a Single Language Service

[ soe ]

| Client | | Abstraction Layer Language Service | Resources

Invoke service

Invoke service

Metadath lookup

Metddata

Run service

Store result

Result stored

Return
Collec{ result
Regult
Transform result
Response Message
Refined Response
I I I I I
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Word Processing
Desktop Plug-Ins for NLP Software Engineering

NLP Support for Software Engineers

Software Artefacts Written in Natural Language

@ Requirements Documentation

o Issue Tracker Messages
@ SVN Commit Messages

@ Source Code Comments

Quality Assessment

@ No efficient means of analysing the quality of content

@ Guidelines usually enforced manually

@ Automatic quality assessment tools needed
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Word Processing
Desktop Plug-Ins for NLP Software Engineering

Automatic Quality Assessment of Source Code Comments

Analysis Heuristics

o Internal (NL Quality) Comment Analysis: A set of heuristics
targeting the natural language quality of the in-line
documentation itself

e Code/Comment Consistency Analysis: The following
heuristics analyse in-line documentation in relation to the
source code being documented

Semantic Assistants for Software Engineers

@ NLP analysis of source code comments implemented as a
GATE pipeline, ‘JavadocMiner’

@ Published as Web service through the Semantic Assistants
framework

@ Integrated into Eclipse through an SA plugin
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Word Processing
Desktop Plug-Ins for NLP Software Engineering

JavadocMiner Implementation
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Word Processing
Desktop Plug-Ins for NLP Software Engineering

Eclipse Plug-In

@

File Edit Mavigate Search Project Run  Semantic Assistants Window Help
ﬁ;v (¥ RY {{‘v

[ Pack 52 Te Type =8

Available Assistants
Global Settings

o Execute GATE pipeline with file loaded into Eclipse (e.g.,
Java Source Code)

@ Display results, create markes when line numbers are available
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Word Process
Desktop Plug-Ins for NLP Software Engineering

ANNIE results in Eclipse (Table View

@ Javadoc Q Declaration | El Console | ] Semantic Assistants 53 ] Semantic Assistants Status o i m YT T O
Project Class Name Type Content Start  End Features

FirstProject ClassOnejava | Location Hollywood 558 567 locType=city | ' U
FirstProject ClassOnejava | Location Manhattan 1017 1026 | locType=|

FirstProject ClassOnejava | Location Mew York 1028 1036 | locType=city|

FirstProject ClassOnejava | Location 2160 Clintan Avenue 1381 1400 | locType=|

FirstProject ClassOnejava | Person Stanley Kubrick 104 118 gender=male |

FirstProject ClassOnejava : Person Kubrick 281 298 gender=male |

FirstProject ClassOnejava ; Person Stanley Kubrick 947 962 gender=male |

FirstProject ClassOnejava ; Person Jacques Leonard Kubrick 1072 : 1095 | gender=male |

FirstProject ClassOnejava ; Person Gertrude 1119 1127  gender=female |

FirstProject ClassOnejava ; Person Barbara 1165 1172 : gender=female | v
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Desktop Plug-Ins for NLP Software Engineering

Java - Test/src/orgiargol iag llaboration/uiflUMLCollaborationDiagram.java - Eclipse F  _ O
Eile Edit Source Refactor MNavigate Search Project Run Semantic Assistants Window Help
i Fr0O-Q- | H G- | & S| P B (W T & Java
® @& @ H- Gl P
& =8
I -
¥ E
=
JE= =
* Get the actions from which to create a toolbar or equivalent B
* graphic triggers. =
* J@inheritDoc} =l
* f E
ethodCommentStyle=Use 3rd person (descriptive)not 2nd person (prescriptive). (Gets the labely | E
NumberCfNouns=4 | NumberOfverbs=3 | NumberOfTokens=18 | ABBCOUNT=0 | line=130 | l:l g
KincaidMetric=10.941423 | E
I £ DH 5
getAssoclationActions(), =
getActionGeneralize(), =
getActionDepend(), T
] r
[2l Problems | @ Javadoc |Q> Declaration | [ Semantic Assistants §2 £ Semantic Assistants Status =0
A | =
Project Class Name | Type Content |stat |End |Features =
Test | UMLCollaborat! Method_Comm! Method to perform § 1029 11504 | MethodCommentStyle=Use J

Test UMLColiaboral Method_Comnm Get the actions fron 1609 1703 MethodCommentStyle=Use -
Test ! UMLCollaborat: Method_Comn! After loading the dig 1755 | 1936 | MethodCommentStyle= | Nur
| UMLCollaborat; Method_Comm A sequence diagrar 2789 | 2954 | MethodCommentstyle=Use ]
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Product Reviews
Data Analysis

Conclusions

Analysing Product Reviews

length
Mare detail: There are science authors who are clear expents in their fizld, vet have trouble communicating their knowl
Finally, there are authors who are experts and leaders in their field, who are actively contributing to the forefront of research, who are excellent writers, and who oz
iy

ordertium
text length

priority

MultibocCorefClusterDior3

length priority e Text
MulDocCorefClusterDocl contentType
MultiDocCarefClusterDocd
text
SumContentb159
\ contentType
Awoid that boak, it s & confusing disaster.
Multisummary priority orderMum
Summary “* SummaryContent
ClassicalMultiSumm
PRSI MultibocCorefClusterDocl
MultiDocCorefClusterbocs
length SumContentf205

length
Text

Text

PriBrity. ey

ardertum
contentType
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Product Reviews
Heritage Data Analysis
. Moving on. . .
Conclusions oving

Heritage Data Analysis

W

Large unstructured corpora

@ Outdated terms, style of writing, huge amount,
categorization or assessment

@ Comparing and evaluating with current content
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Product Reviews
Heritage Data Analysis
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Wiki/NLP Integration

Link to Discussion
Page for this Section

2 Anmelden
(Diskussion) [ bearbeften | [ Versionen

fectpay
Durr'r(:§eit|iche Begrenzung Section Heading
o Begrenzung der ‘I:Ifag;nT::::

Tnhaltsverzeichnis [verbergen]

Link to Chapter
of Section

Navigation

= Hauptseite

1 GrundriRgestaltung. (394.) Section Table

= DurmProjckt 2 Werkstoff, (395.) of Content
= Zufalliger Artikel 3 Konstruktion. (396.)
Suche

Full Text Search

New Page in Link to Scan

Original Document  werkeuge
= Was zeigt hierhin
= Verlinkte Seiten
= Hochladen

of Original Page

GrundriRgestaltung. (394.) [bearbeiten]
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i 3 i = Permanentlink
Llrgk_to Figures in Beiden einfachen.-nicht-wie-bei-denh d @‘, 768, Fig. 769, Fig. 770,
Original Document Fenstersfnungen auf Anbringen eines Verschlusses

berechneten Durchgangs- und Lichtoffnungen, von denen hier nur die Rede
sein soll, steht die Laibung zumeist senkrecht zur Wandflucht. Doch kemmen
auch schiefe Durchbrechungen, bei denen die spit Kanten in der
Regel abzustumpfen sind (Fig 768), sowie nach einer (Fig. 769) oder nach
beiden Seiten (Fig. 770) sich erweiternde Laibungen vor. Die beiden letzteren
Anordnungen werden mit Riicksicht teils auf den Baustil des Gebaudes, teils auf
die Erleichterung des Verkehres, des Lichteinfalles oder des Durchblickes
gewshlt

Preview of Scan
of Original Page
and Link to
High-Resolution
Version

Subsection

Heading Werkstof
Die seitliche Begrenzung der Oeffnung besteht entweder aus demselben Baustoff wie die Wand, in der sie
angebracht ist, also aus Stein, Holz oder Eisen; oder man wahlt fur dieselbe, in Hinsicht auf die starke Abnutzung

[bearbeiten]
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Back-of-the-Book Index Generation

) artikel | diskussion bearbeiten | versionen
@ ..fiir eine &uBere Abfasung
der Kanten ...

Index
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‘ NP:[DET:der HEAD:Kanten] Abdeckung 131 108
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—auRere: Page 182
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Conclusions e

Conclusions and Future Work

Semantic Assistants Architecture

Semantic “glue” allows to model users, their context, and NLP
services, and rapidly integrate them to provide support to users

@ OWL ontologies and SPARQL queries
@ Integration using W3C Web services

@ Abstraction layer for easy client integration

Further Improvements

@ Enhancing the context model

Domain-specific ontology refinements

o
@ Improvement of many technical details
o

Development of further client plug-ins
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More information

Semantic Assistants Distribution

Papers and additional documentation is available on

@ http://www.semanticsoftware.info
@ http://rene-witte.net
Source code on SourceForge:

@ http://sourceforge.net/projects/semantic-assist/
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