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* Semantic Web and Knowledge Management
» From the Web to Corporate Applications

* Discovering Structured and Unstructured
Information and Knowledge

 Structuring unstructured data
» From Data to Information and Knowledge
» Extracting Information from Texts

* Retrieving Knowledge and Information
» Semantic Search

* Visualising Knowledge and Information
* Reusing Information

Q
- i
|
=
2
© Fabio Ciravegna, University of Sheffield

.

Monday, 25 October 2010



The

(=% Sl Knowledge Management

Sheffield.

* The main goal of knowledge management is to
allow companies ways to reappropriate of their
knowledge
» Which is generally implicit in

* the mind of the employees

* the procedures
* Millions of documents

» but rarely formalised explicitly.

* So in short the goal of knowledge management is
to enable reuse of knowledge and know-how by
the appropriate people at the right time in the right
form

.
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Why Manage Knowledge?

acquisition

.

* To enable easy timely and effective
reuse of knowledge
» We need to: enable retrieval

* To enable retrieval
» we need to: enable sharing

* To enable sharing
» we need to: capture knowledge

* To enable capture:

» We need modelling the domain and process in
an appropriate way

* To enable Modelling:

» We need acquisition of domain and process
knowledge

versity of Sheffield
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ErD&WE@ﬂﬂ An Example of Knowledge Management

jet engines are moving towards complete serialisation
—every piece has a serial number (excepts nuts and bolts)

—the history of each part is recorded
eec.g. part transferred between engines

IMPORTANT ENGINE INFORMATION
POULAN/WEED EATER, DIVISION OF WCI
THIS ENGINE CONFORMS TO EMISSIONS

REGULATIONS FOR ULGE ENGINES

FAMILY

SERIALE [°] Ny 01440 0

REFER TO OWMNER'S MANUAL FOR MAINTENANCE
SPECIFICATIONS AND ADJUSTMENTS.

ba0-049912

= Date Code

© oIIs-Roe pIc o Da'f of the Year
Year of Production

@ = Product Type

© Fabio Ciraveana. Universitv of Sheffield
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2@@&%/5@&@ Sense Making in Aerospace

- a jet engine can produce ~1Gbyte of vibration data
per hour of flight;

—If irregularities are found, part of the data can be
stored

—reports can be written (event reports)
—pictures can be taken

‘‘‘‘‘
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2@@&%@@&@] Jet engine example (3)

When engine is serviced (e.g. overhaul)
—financial information is produced.
—if issues are found,
e pictures are taken
ereports are written
eengine Iis tested

© Fabio Ciraveana. Universitv of Sheffield
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Jet engine example (4)

XEMERIA

—If problem is recurring (or suspected so) Document Type
—a problem resolution group is established AROC proforma
—existing evidence is refrieved AROC results
—further evidence is collected Development
—a learned lesson is generated EHM data
—same problem is investigated across Elnadle
models .
2 % ONWING emails
N Images
- Lab findings
e R e T et b C L R =5 o .
Y gy (| Yl OS] Monitoring Requir
S e e ' Presentations
- Procedures
T . . RCP
et Different repositories represent .
e different communities point of Risk Assessment
e view!! Solution Reports
!EE”;E;EE'ET:"L:' images © www.rolls-royce.com ’IQCChnical chons
A N - L, TS&O chons

J
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Z@@&WE@&@ Jet engine example (4)

e Lifecycle “folder” will easily sum up to several Terabytes

e Folder will contain highly interrelated information stored in different
media

e Goal for Knowledge Management:
* Making information available independently from
e Data format (structured/unstructured)
The archive
* Making it available for automatic processing
e Making it easily accessible and manageable despite its size

© Fabio Ciraveana. Universitv of Sheffield
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* The Web of data (as opposed to Web of documents)
» To represent communities’ views of domains

* e.g. marketing dept, customers, design and service
departments have different views of the same products.

» Ontology mapping to navigate information sources

* Mapping enables seamless communication among different

tation
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Organisations,
Information and

Knowledge

Fabio Ciravegna, Universitygof Sheffield
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Motivations for use:
» To represent an organisation’s general view on the domain
 How does the organisation work? N
Ontology_ : rdfs:domain '\“ ._
* What is the organisation’s official dictionary? e
» As a middle layer to connect information from different '~-..,_?‘SZS“bC'a%"D\Wem |
information sources T~
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Crawling the
Semantic Web

Sindice

Giovanni Tummarello, Renaud Delbru, and Eyal Oren
Sindice.com: Weaving the Open Linked Data

6th International Semantic Web Conference and the 2nd
Asian Semantic Web Conference, Busan, Korea Dates:
November 11 - 15, 2007

Monday, 25 October 2010
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S The

o & | |Indexing Triples across Sites

* The Semantic Web can be seen as a large
knowledge-base

* formed by sources that serve information as RDF files or through
SPARQL endpoints.

o A fundamental feature of the Semantic Web is that the
graphs are decentralised:

* it has no single knowledge-lbase of statements

* Instead anyone can contribute statements by making them
available in a public web space

* These sources might have nothing in common,

 but by using shared identifiers (URIs) and shared terms, their information can
be merged to provide useful services to both humans and software clients.

© Fabio Ciravegna, University of Sheffield
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e Sindice crawls the Semantic Web and indexes the resources
encountered in each source.

* A simple API offers to Semantic Web application developers
 the ability to automatically locate relevant data sources
* integrate the data from these sources into their applications
» Sindice collects RDF documents from the Semantic Web
and indexes these on
* resource URIs,
* |FPs: inverse functional properties

« Keywords

* |t offers a user interface through which human users can find
these documents, based on keywords, URIs, or [FPs

© Fabio Ciravegna, University of Sheffield
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« Example RDF
documents
mentioning Tim
Serners-Lee,
either by using
nis URI or by . org

People/Berners-Lee/

http://danbri.org/foaf.rdf

using IFPs that
uniquely identify
Nim. EE——

I
I
I
I
I
I
|
I
I
http://www.ivan-
herman.net/foaf.rdf

- mbox:timbl@w3.0rg —’%l ndl ()< "tim w3c" — %
= ©-
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Sindice: Architecture

Ul web frontend API
—_—r
Y
crawler |=» queue <> gatekeeper
cache <—  ndexer » reasoner

URI
Index

IFP
Index

hadoop distribution
; \ :

Literal
iIndex

solr index

© Fabio Ciravegna, University of Sheffield
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o i | Architecture (ctd)

* The crawler autonomously harvests RDF data from the Web and
adds it to the indexing queue

* |t can be pinged (through the human interface or the API) to parse new documents,
these are also added to the queue.

* The gatekeeper evaluates each entry in the queue and decides

* whether, and with which priority, we want to index it,

* ased on whether we have seen the document before, its last modification date, its content digest,
etc.

* [The indexer extracts URIs, IFPs and keywords from each
document and adds these to their respective index

* During lookup, the interface components

e passes the queries to the relevant index,

© Fabio Ciravegna, University of Sheffield

» gathers the results,

* generate the required output such as HTML pages
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* The URI iIndex contains an entry for each resource URI

|t returns the list of document URLs where this resource occurs

* The IFP Index uses the uniguely identifying pair
(oroperty, value) as index key.

* [t returns the list of document URLs where this pair occurs

* The literal iIndex contains an entry for each token
(extracted from the literals in the documents), again
pointing to a list of document URLs

» Just for text literals (N0 numbers!)

© Fabio Ciravegna, University of Sheffield
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* The iIndex size of the crawl on the simple persistent
hashtable of URI occurrences was around 2.5GB for
3.2 million URIs.

* Given the scale-invariance of the URI/URL ratio we can extrapolate
from this data and estimate to need around 785 bytes per
resource;

* Indexing a billion unique resources would thus require around
785GB, an ordinary capacity for commodity harddisks

© Fabio Ciravegna, University of Sheffield
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:

indexing pool

|

!

graph parsing

Indexing Pipeline

*

SPARQL
endpoint
yes
Y
SPARQL endpoint
extraction
7

crawler ontology
checking

——

graph processing

linked data
extraction

graph metadata
and rank

Li

textual index

resource
identifiers
(URI, IFPs)

index

Monday, 25 October 2010



The

e s o [ n n
> University Q
8 uerying pipeline
%  Sheffield. y

* |ndex retrieval

* The query is looked up in the inverted index,

* implemented either as an on-disk hashmap or in an information retrieval engine.

* The list of results is cached for later reuse (refreshed daily)

* Ranking phase

* Results are ranked according to various metrics

* Hostname: we prefer sources whose hostname is the same as the resource’s
hostname, For example, we consider that more information on the resource
http://eyaloren.org/foaf.rdffme can be found at the source http.//eyaloren.org/
foaf.rdf

* External rank: we prefer sources hosted on sites which rank high using traditional
Web ranking algorithms.

* Relevant sources: we prefer sources that share rare terms (URls, IFPs, keywords)
rather than common terms with the requested terms. This relevance metric is
comparable to the TF/IDF relevance metric (Frakes and Baeza-Yates, 1992) in
iInformation retrieval.

© Fabio Ciravegna, University of Sheffield
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* Result generation

* Sindice can export results into different syntaxes, such as the
HTML Web interface, RDF, XML, JSON, and plain text.

© Fabio Ciravegna, University of Sheffield
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News3 — Form 3
News2 —— Form 2
a News1 —— > Form 1
B WHO:  veveveveveveve
| WHAT: veveveveveveve
L { WHEN: veveveveveveve

* Automatically extracting pre-specified
information from natural language texts

—salient facts about pre-specified types of events, entities or
relationships.

semi-structured, unstructured, or free text,
information source.

N

* Populating a structured information source from a

© Fabio Ciravegna, University of Sheffield
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* Textual documents are pervasive (e.g. Web)

—Contained knowledge cannot be queried

* Q: How many cases of swine flu have been identified in
the UK in the last three months that involve children
under 5 years old

* therefore knowledge cannot be
—Used by automatic systems
—Easily managed by humans

* |E can identify information in documents

—e.g. to populate a database/ontology
—e.g. to annotate documents

* Method: some forms of language analysis

N\

© Fabio Ciravegna, University of Sheffield
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Data Indexing Information Extraction

Returns upon User Query Relevant Documents Relevant Information

Query Generality Full Limited to target information

Knowledge

Information
Data (Words)

\ Information and
Knowledge
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IE tasks

WASHINGTON, D.C. (October 5, 1999 O

today announced that
Vice-President of E-Commerce at SRESI V- WET= 0100 k|

has joined the company's executive management team

as president. o

Named Entities Relation Extraction

Event Extraction

>
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IE tasks

WASHINGTON, D.C. (October 5, 1999
2 Paul Jacobs.

gpany: nQuest Inc.

Date: today
InPerson: Paul Jacobs
InRole: president

today announced that

~Vice-President of E-Commerce at SREY-WINT:) g0t
has joined the company's executive management te:
as president.

Named Entities

Relation Extraction

Company: SRA International
OutPerson: Paul Jacobs
OutRole: Vice-President of E-Commer

Event Extraction

>
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* Entity Extraction/Ontology Population

—Terminology Recognition
—Classic NER

* Event Extraction
—Field/Table Extraction
—Relation Extraction
—Cross-Media Extraction

N

ity of Sheffield

© Fabio Ciravegna, Univers
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( Document Type Term Tables Entity Relat X-Media

The
- University
oy Of
- ncicie AROC proforma X X X X
AROC results
Development X X X X
EHM data
Emails X X X X
ONWING emails X X
Images X
Lab findings X X X X X
Monitoring Requirements X X X
Presentations X X X
Procedures X X
RCP X X X X
Risk Assessment X X X
Solution Reports X
Technical Reports X X X X X
A Table by Jose’ Iria
N TS&O Reports X X X X

Monday, 25 October 2010
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ontology and KB
 Efficiency: the system must be efficient
—both in terms of speed and memory

infrequent

extract the most frequent information

N

» Coping with large scale, in terms of size of corpus, of

 Ability to focus on information and knowledge that is

—In contrast with redundancy based methods which

ity of Sheffield

© Fabio Ciravegna, Univers
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* Ability to use the background knowledge provided
—By users (e.g. gazetteers)
—By other media
* Portability:
—ACross corpora
—Across domains
* Robustness:

—being able to gracefully cope with unexpected
situations

*E.g. broken html

N

ity of Sheffield

© Fabio Ciravegna, Univers

Monday, 25 October 2010



The

g e | Approaches at a Glance

Sheffield.

SNl
2 py
A ;
Cognosees?

* Coping with technical terminology
—Complex terms and URI identification
* Entity Recognition
—Few labeled data, a lot of unlabelled
—Problem: scalabillity
—Problem: portability across corpora sub-domains

* Coping with tables
* Cross-Media
* Annotation:

—Can we annotate?

Information and

N

ity of Sheffield
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Coping with
Documents
FOrmarts

How do we
Represent documents across formats
Correlations across media?

Lei Xia, Jose Iria: An Approach to Modeling Heterogeneous Resources for Information
Extraction, Proceedings of the Sixth International Language Resources and Evaluation
(LREC'08), Marrakech, Morocco, May 2008

Monday, 25 October 2010



The

| = Coping with Multiple Formats

“oezw  Sheffield.

iy

* Multiple document formats:

—OpenDocument, Microsoft Office’s, HTML, PDF,

elc.
—Carrying a mixture of

*textual content,

*metadata about the text (e.g. style information),

*Images, tables and other media objects
—Carrying relational information

*Valuable features to an |IE algorithm

ity of Sheffield

© Fabio Ciravegna, Univers
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Modelling ODF

ODF document_source

sentence

token column prop
such as tit
text properties
& content token properties
& content

Organisations,

L 35 Information and
Knowledge
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* The algorithm is divided into two stages,
—Document is split into coarse-grain-blocks
according to document headings and sections
* Using e.g. explicit formatting (<head), <P),{style),
(bold), {size), {underline), etc).
—Further analysis generates finer-grain-blocks of
text and other nearby content types
* Sliding-window of predefined size :
* Also for images -- see next slides

-

Monday, 25 October 2010



37

Entity Extraction

Using semi-supervised Methods for
Entity Extraction

Jose’ Iria: Automating knowledge capture in the aerospace domain,
in Proceedings of the fifth international conference on Knowledge
capture, Redondo Beach, Cadlifornia, 2009

Monday, 25 October 2010
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Summary*%?

After tha IP Compressor cartification test vehlde Engne x failed 1o complele Al of ils planned testing be'ore being
removed from the test bed, a strain cauged IP compressor was Slted to engine x. The purposs of this iest was 10
compele the mascheduled VSY test programme. assess the mechanical integrity of the engine and provide data for
the engire cortification planned forx™y 2, /.
L--TeAT (CNET -

This report covers dsfa acquired from the |PC Rotars.

Conclusicn And Recommendations

/
'-

. festcon

Cxuessive rolzling and ¢ o peudo slall induced stresses ware witnassad on retor 1 for many of the unganged VSY
cenfigurations tssted. Rurning an eng ne in these conditiors shoua be avaided 1o maintain integrily,

4722 7

/ >
There wers no significant N&n Integral respenses seen during any of The ganged malschedules running o nominal
zchecul e running.

’ /
I I A S r s f .
' /h',‘:/ﬁ‘ r7ld s 15 .“):(/,l b L

Stages 2- 8 all had acceptatie leve's of stress for all of the VEV configuralions lesled, The kuliles fitted to stagss 2

and 3 cid detect stall palterns on some of 1he more extreme VSY configs but this excitation did net Istch on to any of

I1er medes af vibration, ' ." f".'{ s

. Y . 4 .'.‘ - -~ -
st conl BScpdert rtirps
The maxmum szeed cleared on all stra'n gauge ssections was X35 N2, ’ ¢

The allocated staain gauge seleclions prevenled valvable delaled anslysis being done. For future tests, involing
FExperimental Vibralion earligr = the procsss snguld svoid these issues. |

Modd  Nas, /;" vy (s é’ 2>
The blade to blade modal frequency variation comoifiee with the claaé proximily of Ihe modes wil make i very difficult
1o incorperate any form of automaled post precessing sysiom for losis of this tyoe.

Gengra ly medal Irequencies were higher thar predictions and further work by the Capability Acquisiticn group is
neecod to understand this.

A

Additional keywords™ ' | Retentlon categary
|

A

.

mic domain experts in classifying pieces of text

11

Organisations,
Information and
Knowledge

Fabio Ciravegna, University of Sheffield
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Extraction by
B Shna Boundary Classification

* Boundary: virtual separator between any two tokens

* [...] in <location>London</location> this week [...]

+ Bindn/l Classification 1 Pt

—set of binary classifiers classify boundaries as start/end
of relevant text fragments

—positive instances for start/end classifier for a given type
become negative instances for all other classifiers

N

ity of Sheffield

© Fabio Ciravegna, Univers
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L earning

* Binary features

» Concatenation of feature type, feature value, and position with
respect to boundary

[...] in <location>London</location> this week [...]
1 | 1

“-1_str_in”

“1 str_this”

“l pos DT”

“2_str_week”

= =

o} ;ié
Q
D g =
- 9
® 30
2

© Fabio Ciravegna, University of Sheffield
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* Exhaustive annotation and training Is very
complex and difficult

* Solution:
—Use of semi-supervised methods for learning

Q
-
® 30
2
© Fabio Ciravegna, University of Sheffield
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Baseline: SVM

* Margin-based classifier, identifies support vectors in the data
* Optimisation procedure has quadratic complexity
* Requires complete annotation

.

"Support vectors”

Organisations,
Information and
Knowledge

Fabio Ciravegna, University of Sheffield
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» Graph-based semi-supervised methods define a graph
where

—Nodes are both the labelled and unlabelled examples in
the dataset

—Edges (may be weighted) reflect the similarity of
examples
* |[n label propagation,

—Known labels are used to propagate information through
the graph in order to label all nodes.

—Goal is to learn a labelling function that:
* Is close to the given labels on the labelled nodes,
* Is smooth on the whole graph

Information and

-

ity of Sheffield

© Fabio Ciravegna, Univers

Monday, 25 October 2010



The

> 5 C-SVC algorithm

s> Sheffield.

» Starting with nodes 1, 2, ..., | labelled with their
known label (1 or —1) and nodes |+1, ..., n labelled
with O, each node starts to propagate its label to
its neighbours, and the process is repeated until
convergence

Compute kernel matrix K

Compute the diagonal degree matrix D by D;; «— zj Ki;
Initialize Y° « (yo,...,%:,0,...,0)

Iterate

1. Y+  D-1KY?

2. Y+ 'y

until convergence to Y (%)

ity of Sheffield

Label point z; by the sign of y\>

* Complexity O(kn?)

— for a sparse graph where each data point has k neighbours

© Fabio Ciravegna, Univers

Organisations,

It can be seen as optimising a cost function that can be expressed as an average over the training examples ek

Knowledge
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Large-scale:
Stochastic Gradient Descent

* Try and exploit the availability of lots of data

* |terative procedure, linear complexity to convergence

Iterate

\ Gradient J

OEn(fuw,)

¢ Wiy — Wt — 7

ow

0
y

\_

g I@ Fabio Ciravegna, University of Sheffield

Organisations,
Information and
Knowledge
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Stochastic Gradient Descent
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* |n stochastic (or "on-line”) gradient descent,
the true gradient is approximated by the
gradient of the cost function only evaluated on
a single training example

* The parameters are then adjusted by an
amount proportional to this approximate
gradient

Iterate
e Draw random example (x¢, yt).

n Bg(fwt (wt)a yt)

® Wiyl — Wt —
2 : t ow

Total Gradient <J(x,y,w)>

N

., iversity of Sheffield
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* /0 documents

* 661,117 words

* 14 tags

* over 2500 annotations

Engine

Engine Module

Engine Serial Number
Module Serial Number
Customer Number
Document Title

Document Date

Observed Damage
N

University i m r ]
Gy Of X e rl e S
W%  Sheffield.

HP Compressor
HP Turbine

IP Turbine

LP Turbine
Tube

Groove

Ring

Runes, plus tokenizer, pos
ete. provided the
preprocessing (annotation)
of the corpora

© Fabio Ciravegna, University of Sheffield
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* Test three algorithms:
—SVM, Graph Label Propagation, Stochastic Gradient
Descent
* General test conditions:
—Using a linear kernel
—5 fold cross-validation for svm and svm-sgd
—Same underlying framework, just change algorithm

* Datasets generated for learning:
—One per concept start/end

 Evaluation measure: F-measure

— Exact matching on the predicted and gold standard
boundaries

N

ity of Sheffield

© Fabio Ciravegna, Univers
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* F-measures obtained are virtually the same

—Graph label propagation obtains slightly better results
—SVM and SGD differ mostly in recall

* However, training times vary dramatically

—SVM-SGD ideal for application scenarios where on-the-
fly analysis is required

Algorithm Average Average F-measure Training Time
Precision Recall

SVM 0.75 0.65

Label 0.77 0.66

Propagation

Stochastic Gradient 0.75 0.62
\__ Descent

ity of Sheffield

© Fabio Ciravegna, Univers
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Terminology Recognition
INn the Aerospace Domain

Jonathan Butters and Fabio Ciravegna:

Authoring Technical Documents for Effective Retrieval

17th International Conference on Knowledge Engineering and Knowledge Management
Lisbon October 2010

Rolls-Royce

Runner up at the
Director of Research’s Creativity Award 2009

50
o

Fabio Ciravegna, University of Sheffield

Organisations,
Information and
Knowledge
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“Low Pressure Turbine Stage 2 Rotor Blade”
“LP2 Blade”

“FK42164”

“LPT 2 Blade”

“72-41-12”

“T800 LP Turbine Blade Stage 2”
“Turbine Blade”

“72-41-12-400”

“Blade, Turb [12”

“Blade, LPT”

“TurbinneBladee”

“FK12548”

* Task of reducing a term to a URI

.

51
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A Pervasive Issue

Synonym Increase with Concept Frequency

8

Average Number of Synonyms
w
o

N
o

10

™rererrererer Y™ " "

B S

vvvvvv

.........................................................

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79

Frequency of Concept

N
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* Aerospace Terms Typically Comprise Long Strings of Nouns —
[Lehrberger & Kittredge, 1982]

This is just a string of characters!

* “low press frnt ring assy.” h . |
° [LP], [ ], [FRONT], [RING], [ASSY] These are the ‘sub-concepts
* 5 3 / 3 5

These are the numbers of
terms that can represent
each sub-concept

* That gives 1575 combinations (not counting word order!)

— E.G: “front ring assembly, m34”

A Gazetteer list of 1575 terms for one master term is NOT
practical!

* So, our Approach..

7

© Fabio Ciravegna, University of Sheffield

.
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& i | Approach: stage 1&2

low press —  jow pressure

>
low press comp frnt ring assy > frnt > ot
ring > ring
Gazetteers/regexp/svm/rules
assy > assembly

Ngrams/distance metrics/gazetteers/

stemming

e All possible solutions carried forward in parallel
e A new recognition at each stage makes the algorithm cycle

Patent Pending

Organisations,
Information and
Knowledge

Fabio Ciravegna, University of Sheffield
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& & | Approach: stage 3&4

low pressure
rules
front low pressure compressor front ring assembly
. Sophisticated Gazetteer lookup
ring l
assembly ATA code ...

All possible solutions carried forward in parallel

Patent Pending

Organisations,
Information and
Knowledge

Fabio Ciravegna, University of Sheffield
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* 88,213 reports marked with ATA100 numlber

* Data set 2 comprised 4,394 complete

documents randomly selected from across 6

corpora
Corpus A Corpus B
Pre Rec F1 Pre Rec F1
TF-IDF 12.00% | 8.54% 9.98% 14.62% | 7.32% 9.76%
Termex | 41.69% | 18.02% 25.16% 49.82% | 21.30% 29.84%
C-Value | 5287% | 34.86% | 42.02% 62.40% | 41.85% 50.10%
TR 69.03% | 97.12% 80.70% 92.77% | 98.30% 95.45%
Corpus C Corpus D
Pre Rec F1 Pre Rec F1
TF-IDF 1633% | 5.83% 8.59% 13.59% 6.21% 8.52%
Termex 41.34% 25.34 33.34% 5143% | 22.73% | 31.53%
C-Value | 60.29% | 3993% | 48.04% 64.76% | 43.86% | 52.30%
TR 94.49% | 98.10% | 96.26% 85.14% | 94.03% | 89.36%

© Fabio Ciravegna, University of Sheffield
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Check and repair inspection was called out for this module. The combustion case exhibited
worn and was modified to 58 72 CE.20. The front inner case required minnr ranair

- to replace and nuts, the OGV case exhibited excessive vane damagi
: overseas for repair and modification. The rear inner and outer combustion liners

I all serviceable. The HPT seal segments were visually inspected and found service
=, NGV's exhibited cracks on the , several were sent overseas for repa
: rear outer support was rejected for location ' cracking. The HPC rotor stage 1 t¢

] drums were not disassembled, the stage 1 blades exhibited poor 3
1 stage 5 and 74 stage 6 blades were rejected for impact damage, the remair
appeared normal for the time in service. The ' o L oo evhihited wear in g A@
in excess of EM limits, and was replaced. The ren  hpc stage 1 casd
o standard repair. 6 HPC Stage 3 stator vanes were rejected fol
had fractured, the vane with the fractured was returng Select ATA

rejected for impact damage, 1 for location lug detachment ai¥; 72"41ﬁ410?{)

the remaining vanes appeared normal for the time in service
the HPT race required replacement of the seal : Resolve corefere

M Assign ATA fron
- Manually Enter £
Split this entity

Relations

: Rolls-Royce
Runner up at the
: Director of Research’s Creativity Award 2009

fmt |

Page:1of2  Words: 542 &

English (U.S)

hp system / hp compressor cases ,f.stage 1 hp comp case

© Fabio Ciravegna, University of Sheffield
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Table Extraction

58

Fabio Ciravegna, University of Sheffield

Organisations,
Information and
Knowledge
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* Are pervasive
» Carry implicit relations
—That need making explicit

* Can be created at any time by anyone
—Semantics must be discovered

N

ity of Sheffield

© Fabio Ciravegna, Univers
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Annotating Documents

 Automatic extraction of information
from event report

—18,000 documents analysed
* Mainly Forms implemented in Word

* Metadata generated according to an
ontology developed by Aberdeen U

 Automatic extraction of metadata and
indexing of documents

60

Monday, 25 October 2010




An Experiment on Event Report for Jet Engines

reactions 10 eveni

=ICAS Messages (IT Any

Jescription or ceveni

a short sentence

- O ATen

Event Report Data engine type company

Aircraft

al <eq al-VYi. 18 f D&

NO HMAazar

iteq

Maintenance Messages (It Any

1ned

91

.

Organisations,
Information and
Knowledge
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module/accessory details

item part number

p39-401revf

s/n removed

04-0721257
tsnfcsn: 268106

Part numbers

04-0721257 tsnfcsn: 268/106 off

s/n installed

04-1012229
tsnfcsn:0/0

s/n removed

s/n installed
04-1012229 tsnfcsn:0/0 on
4
Parts/Components Removed or Installed (If Any).
Part Number / Hours / Destiny
On/Off Serial Number Part Description Cycles Qty Disposit
Installed FE30240 11129 TSN 1
TO SB72-C629) 1954
RGG12340
Installed FK21221 11652 TSN 1
EC092 2119
Irstalled FK30840 11129 TSN 1
1954
RGG12501
Irstalled FE30240 11129 TSN 1
1954
RGG12208
Installed FK30840 11129 TSN 1
1954
RGG12391

.

Examples of tables in Event Reports

04-0721257 ‘]
tsnfcsn: 2687106

04-101222%
tsnfcsn:0/0
62 98 ,‘3;2,‘:;‘2322 na

Knowledge

Fabio Ciravegna, University of Sheffield
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© Fabio Ciravegna, University of Sheffield

University " - - "
=R Applying information extraction
o Sheffield.
_ _ As said using semi-
* AktiveMedia to annotate texts supervised would not have
made much difference
* SVM to train and extract (supervised)
* |E captures all the information in tables
— 99% of the information captured (recall=99)
— 98% of proposed information is correct (precision=98) y
POS ACT CORR |WRONG| MISSED | PREC REC F1
airport 120 120 120 0 0 100 100 100
has_airframe_cycles 104 104 104 0 0 100 100 100
has_airframe_hours 104 104 104 0 0 100 100 100
has_author 120 120 120 0 0 100 100 100
has_engine_serial_number 120 120 120 0 0 100 100 100
has_engine_type 120 120 120 0 0 100 100 100
has_event_date 120 120 120 0 0 100 100 100
has_event_report_no 356 358 356 2 0 99 100 100
has_part_description_installed 120 113 111 2 9 98 93 95
has_part_description_removed 120 133 120 13 0 90 100 95 J,
has_part_number_installed 120 113 111 2 9 98 93 95
has_part_number_removed 120 133 119 14 1 89 99 94 )
TOTAL 1644 1658 1625 33 19 98 99 98 l
\ Knowledge

Monday, 25 October 2010



Porting across
Domains

Jing Jiang: Domain Adaptation in Natural Language Processing
PhD Thesis, University of lllinois at Urbana-Champaign, 2008

Monday, 25 October 2010
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» & | Large no. of Corpora
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* Given the number of corpora under
consideration

—it will be very difficult (if not impossible) to
process each from scratch.
* Requirement:

—ability to process one corpora and then

* port the learned models (with minor work) to
other corpora.

ity of Sheffield

© Fabio Ciravegna, Univers

Information and

N
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e The domain difference comes from some
special characteristics

—in the target domain or

—in the source domain or

—in both T
* In transfer learning the goal is 10 use training

data from a related domain, along with training

data from the target domain, to train the target
classifier

S

Jing Jiang: DOMAIN ADAPTATION IN NATURAL LANGUAGE PROCESSING
PhD Thesis, University of lllinois at Urbana-Champaign, 2008

Information and

-

ity of Sheffield

© Fabio Ciravegna, Univers
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* |In domain adaptation
—labeled data from source domain is used to train a
model that maximises accuracy in a target domain
* for which we only have unlabelled data available

* Previous work focuses on document classification
on academic datasets
—Qur experiments concern the entity recognition task
over real-world data

* Corpora cover the same domain

—but are distinct enough to be considered covering
different sub-domains

-

ity of Sheffield

© Fabio Ciravegna, Univers
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* Extending existing learning models according
to new evidence obtained from previously
unseen corpora from the same domain

* A bootstrapping approach that iteratively
refines the learned models on the new corpus,

—using as starting point a context-independent
model derived from the initial corpus

—and exploiting user interaction and terminology
recognition at each iteration step

N\

ity of Sheffield

© Fabio Ciravegna, Univers
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» Context-independent patterns yield low-
precision and variable recall
—Coupled with additional technigues designed to

raise both precision and recall can address
requirements of target domain

* f[erminology recognition can help raise recall

ity of Sheffield

© Fabio Ciravegna, Univers
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* Facts from different sources need to be integrated

—To connect information/knowledge across docs
* Assign unique URI

— To solve discrepancies and ambiguities

» Steps
—Unique instance identification (for entities)
—Record linkage (for events)

* Information Integration strategies

—@Generic

* Distance metrics » Statistical matching
(Chapman 2004)

* Using Web bias

* Application specific

* Rules

N

© Fabio Ciravegna, University of Sheffield
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SimMetrics

* Library of distance metrics released as open source
http://sourceforge.net/projects/simmetrics/
>20,000 downloads since end of 2004

Most downloaded distance metrics library
on the Web

- for strings and records
Hundreds of applications
Developed by Sam Chapman, University of Sheffi

Anastasiosyal.com

So what's the buzzword todayl?

<< SQL Server script to auto-create indexes on all Foreign Key Column

Beyond SoundEx - Functions for Fuzzy Searching in MS SQL Server

Sunday, January 11, 2009 12:08 AM, Filed Under SQL C#

In this post:

1. SoundEx in Sql Server

2. SimMetrics

3. Adding string Metric functions in MS Sql Server

4. Evaluating metric accuracy and comparing Metrics

5. Conclusion + code

Quite often we come across a requirement where we may need to perform some sort of fuzzy string grouping or data cq

customer records of a database by identifying records that are similar but not necessarily exactly the same (due to spell
not successfully group such data. We will need to employ what is commonly referred to as a distance algorithm or a strir
are.

Download History For SinHetrics
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18-N.E. Lincs

L2
=
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=
=

Downloads/month

L
=
=
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© Fabio Cira
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Armadillo: Historical Data Mining

hitp://www.hrionline.ac.uk/armadillo/

The Marine Society
Registers

The Westminster
Historical Database

Prerogative Court of

The Proceedings of

Eighteenth Century
Fire Insurance
Policies

Metropolitan London
in the 1690s
IHR

Selected Criminal
Records
PRO

House of Lords
Journals
BOPCRIS

73\

@)

John Strype’s
“Survey...”

Canterbury Wills the Old Bailey AHDS Deposits
St. Martin’s Collage image Harben’s Dictionary
Settlement Exams databse of London
Index Guildhall Library

Research Council

Arts & Humanities

[}

THE

PROCEEDIN

ON THE
KING's Commiffion of the §

AND

O{r a1d Terminer, a0d Gual-Debroery of Neowaie, held for
sdon aod COUNTY of Middicfex, at Jafiice Helf in

On Wednefidsy, Thusfilep, ard Fridsy, being the 16eh, v7h, snd sich,
Jursary, in the Nioth Yearof His MA | ESTYs Re

Organisations,

Information and

Knowledge

© Fabio Ciravegna, University of Sheffield
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Information Integration

Armadillo: Historical Data Mining

Resource: Collection Reso.urce: Collectio.n
Old Bailey Proceedings Online Public Record Office

Social Agent: Social Agent:
Person Person

Name: John Alexander McKenzie Name: Alexander McKenzie

Social Agent Role: Employment Social Agent Role: Employment
Apprentice Apprentice

Location: Region Location: Region
Street Street
Name: Castle Street Name: Old Castle Street

© Fabio Ciravegna, University of Sheffield

Resource: Collection
John Rocque’s Survey of London

‘ Arts & Humanities
Research Council
74\ Information and

Knowledge

Organisations,
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most likely record
matching a NL
description
— | want to become
(formation)
* A plumber (job)
* In South Yorkshire
(geography)

N\

« Goal: identifying the

b

B

Sam Chapman
Samuel Chapman
S.Chapman

S ) Chapman

Sam J Chapman
Simon Chapman
Samantha Chapman
S Chapman

Sam. M. Chapman

bt b D 00N O D N e

- O

13 John Chapman
14 J S Chapman
15 J.Chapman

16 Gregory Aston
17 G.J.Aston

Samual John Chapman

Samantha Mary Chapman

12 [Simon Gareth Chapman |

Sothyorks”

G

26th July 1974
26 /07 /74
26 July 74

26 July

26 /07 /1974
26 July 1974
31 July 1969
19th June 1974
31stjuly 1969
19 /06 /74
19 - 06 - 1974

11-01-80

Eleventh of January 1980

11 /01 /80
03 /02 /59
3rd Feb 1959

SimilarityTester

D
Computer Science
Comp Sci
Researcher
Computer Sci
Research Student
Computer Science Student
Monster Trucks
Personal Assistant
Monster Truck Driver
PA
Personel Assistant

|
Performance Artist
Modern Artist
Performer of Art
unknown 7
Headmaster of KEVIS

Cutoff Ratio | 0.6

1L VD 10 | Mvtldyt = VU.V1lL/71££10
12 vs 16 | Average = 0.006714133
12 vs 17 | Average = 0.011662246
12 vs 18 | Average = 0.0075900513
12 vs 19 | Average = 0.007684646
12 vs 20 | Average = 0.0070008663
12 vs 21 | Average = 0.011981451
12 vs 22 | Average = 0.008990145
Total Time: 91ms

Total Tests: 1320 Metric Tests

Total Time: 0.068939395ms per test

16-Gregory Asn

17-GJAston

Department of W&P Appl

— Given misspellings and
lack of
facility with computers

* “become plumba in

na, University of Sheffield

1-Sam Chapman

15-J.Chapman }_Simon Chapman

20-Miya Moto

3-S.Chapman

9-S Chapman

4-S | Chapman

20

11-Samantha Mary
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* DU360: adaptive information integration for
products/vendors from different suppliers and
EU standards

—Several large customers in detail commerce
(supermarkets)

© Fabio Ciravegna, University of Sheffield

Sam Chapman and Fabio Ciravegna: K-Spend: Semantic Web Technologies for Spend Analysis. Sam Chapman and Fabio Ciravegna
Industry Track, ISWC 2010

To be presented on Thursday, November 11, 10:30Am - 12:30 Pm

Industry Track: Session 1

Location: Room 3B

76\
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Keyword-based approaches

» Require translating all the keywords
in order to perform the query
» E.g. SemSearch

¢+ View-based approaches

» Based on querying by building
visual graphs
* E.g. Falcon

\_

N
Home | Knowledqge Sources | Tools | Ontologies

engine searches relevant data from the back-end semantic data repostory @ wracted by our meta<data
| or can add » subject to narrow down quenes by usng format ke "subject: keyword”
Semantic Search

Mew| rebeh | e

AssoCat SVGE Vawer reeded o vew o pege correcty Lrk - Adobe SYL Yewer

S nodes - Jur OGOy O p O Cwr Quary

F'eam as Eng E Team as Query Varniable

feamPlay InGroup / TeamPlay InGroup

Legand
Focde: reed fo B ot corairars on or 8 Gy bl
B tiocde B orvently sdected
Fode B W @ Qawy vt
! flee ~veon

Modes Bt no more %on e Naeded

e Information and
Knowledge
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» E.g. Aqua

» e.g. k-search

.

* A natural language approach

Cheestion Answering

Linguistic Triple; planat stones
Ontology Triple:  kme-planet-naws-£em

[esgarcher

* Form-based approaches

ke-noOw

Available Reports
@ test
v hastable
V¥ table
-4 hascolumnB
4 hascolumnA

e T
| (optional)
| ALL =
hascolumnB: I OR I
AND
hascolumnA: I & [or]
SEARCH

-, —..iversity of Sheffield

-o--
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Ontology-based Querying: Issues

* Metadata can cover just part of the material of
interest to the users

» The information not annotated using metadata is
Irretrievable

* How many topics can we model with Information Extraction?

» 21 topics/ 14 topics partially

t db tati = Offen the use people will do of information is
Or not coveread by annotations moossible 0 foreses

* given size of corpus there is no

_ ® communifies organise forms for themselves
way that manual annotations , _
® some information noft structured
are added
= text fields

mSometimes Information is impossible to retrieve reliably
using automatic methods

" If automatic means are used, often some parts of the
knowledge is beyond the current technical capability

.

Monday, 25 October 2010
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* Ontology can be extended

» But increases effort in indexing
* Equivalent to extending metadata in SDM

» But it is impossible to foresee all uses of information
* Ontology will always be insufficient somehow

* Information Extraction can be used to reduce

burden of annotation
» But some parts are irretrievable

Q
- i
|
=
2
© Fabio Ciravegna, University of Sheffield

81
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* Keywords and ontology-based search can be mixed within
the same query
» Pure ontology-based searching
* When metadata covers information precisely

» Keyword-in-context of annotation

* To match strings in text annotated with semantics (textual form fields)
» e.g. “fuel” is matched only on snippets of texts annotated as removed parts

» General Keyword querying

* For searching on the
document/form as a whole

y of Sheffield

| I OW I keyword here
|ALL =
Available Reports )
hascolumnB: lb[ah OR Iburblel & [or)
@ test AND
Vv hastable hascolumnA: |blahb|ah & [or)
V¥ table
hascolumnB
hascolumnA

Ravish Bhagdev, Sam Chapman, Fabio Ciravegna, Vitaveska Lanfranchi and Daniela Petrelli: Hybrid Search: Effectively Combining Keywords and

Semantic Searches, in Proceedings of the 5th European Semantic Web Conference, ESWC 08, Tenerife, June 2008

Monday, 25 October 2010
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K-NOW K-Search

* Enables querying documents using hybrid search
* Enables guanftification of unstructured
INformartion

* Currently applied at Rolls-Royce, University of Sheffield
and several other organisations

Search | Graph |
Pie Chart
? oy The /
% f — ,, “fan cowl door, rh" 7% \
o

| Ipc front case 7% |

fooo 7% |

K-NnOW

University >
Of ! -
Sheffield

- ¥ common nozzle

File Location assembly 15% ~
Y0 Referved Service Event ch
v Service Event \_’l
| Date ’ » AND (A
Available Reports
Y9 Affected Engine rust reverser rh c-duct =] | front combustion outer
hascolumnB: | blah . _ . L e ~ 7% case 23%
“ test AND y part2_240400ER_RMR.htm ... Gearbox Drve Mousing Figure 8 = Comosion on the HP ...
Type stators also exhibited light surface corrosion 3 MODULE 33/FM9809
v h tabl h / A- Serial Number RS 1R0RR. St Lave vigv7%] -~
4 astable ascolumnA: |plahblah VO Location _130401ER_RMR.htm the attrition lining replaced. Corrosion was removed from the y
AR Mt the FMU revealed significant internal corrosion. In viev of Slsetienioioniin ] / ~
Self Locking Nut Hole Corrosion beyond the repair .. protection b,°,",7,?‘,l S [anconidser B

V¥ table b A"‘""" oy 03ERhtm Cowl), § :
ocation Code ~

Alframe Hours - htm Oﬂ&a _0301005&&!; Gou
ntcase 7% ® fcoc 7% front combustion outer case 23% "fan cowl door, /" 15%

hascolumnB
Airframe Cycles
hascolumnA ¥ @ Part Installed )
SIA /703 3 iqi 'Revi s 12 Novembl Annotats
¥ © Component Event Report No. SIA /702 Prepared By: Originated/Revised on: 12 Novembl ==L nic unit protection box 7% @ vigv 7% @ thrust reverser rh c-duct 7%
on nozzle assembly 15% @& "fan cowl door, rh" 7%

Part Number

Senal Number

Event Report Data Rolls Royce [l A
FSO

V@ Part Removed
V@ Component

Part Number
. Boeing 777-300

Serial Number

WBG612 LN184

Description
Event Date: 09-Nov-01 Engine S/N: 5127 Flight Regime: Hazard Type:
Aircraft Regn:  9V.SYB Installed Posn:  Right Location: S8 No Hazard
Airframe Hours: Bl Engine TSN/CSN: nt Type: Non-Operationsl
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Querying across Ontologies

* Distributed interconnected resources

» Can be queried across via interconnected ontologies

* Searching metadata rather than text

» Retrieving information independently from the store/media

» Enables querying resources using my ontological view
* largely independently from the view used originally to create it

.

84

j ; E
© Fabio Ciravegna, University of Sheffield

Monday, 25 October 2010



-

File Edit View History Bookmarks Wired-Marker Tools Help

C ; . D ¥ (H lhttp://locaIhost:8080/k-search/

W

K-Search (for IPAS) - K... [™] Gmail B8 BBC NEWS | News Fro... ® Internet Banking: HSB... (&) DevX: Semantic Web Z... | Main Page - Witwiki

—_J

& Disable~ £ Cookies~ || CSS~ [ Forms~ [& Images - @© Information ~ ) Miscellaneous ~ .~ Qutline ~ ;: Resize ~ j" Tools ~ Q View Source ~ -~ Options ~

ke-nOw

Ontology Perspective(s)

“ Service Event Report

----- Report Creation Date

----- Report Number

----- File Name

~~~~ Report Author

¥ Referred Service Event
V¥ Service Event
----- Event Description
----- Flight Regime
---- Airframe Cycles
----- Operational Effect
----- Fuel Dumped
----- Event Type
----- Delay Time
----- Airframe Hours
----- Engine Installed Location
----- Event Date
----- Event Category
¥ Removed Part
| V¥ Component
~~~~~ Part Number
: L Part Description
¥ Installed Part

2 4 Component

------ Part Number

~

m

- |

Service Event Report Event Summary Report ERMS T800 Technical Variance Module Bulletin

Criteria : Part Description = Fan blade

~ DXB034-01_250201AR

" EVR-CES-18-05_080405AR
' MAS594_130301AR

" BAW-316_290503AR

" MAS264_051099AR_issue2
" ER-BKK-923_1110024R

” ER-BKK-922_101002AR

" EVR-CES-008-04 210704MISC

4

Meeting Room Bookin... e Semantic Search - Fac...

Fan blade

Fan blades(26 off)

ANNULUS FILLER - FAN BLADE
FAN BLADE ANNULUS FILLER
ANNULUS FILLER - FAN BLADE
Fan Blade

Fan Blade

Fan Blades




4 )

— ‘ Thoe . | | |
=l SUpport for dynamic communities
waewo  Sheffield.

* When an ontology different from the original is

used

» the original query is mapped to the original ontology via the
formal links.

» For the parts that are not mapped the restrictions are
turned into keywords

86
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g The

Sheffield.

* Service engineers showed a clear predilection
for hybrid search:

—61% of the search were executed using the
hybrid modality

—24% using semantic search
—15% using keyword search.

Reason: data they were looking for was
not all covered by the metadata T

87\

o) o | Search preferences: Service Engineers

~
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= . |Search preferences:

;\gg%’ University
designers

,, Sheffield.
* Designers tended instead to favour keyword
search:
— 43% of the searches were executed using
keyword search
—30% using hybrid
—27% using semantic search.

© Fabio Ciravegna, University of Sheffield
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g The

& i Search Strategies: Others

* The users belonging to other groups showed a
predilection for concept search:

—66% of the searches were executed using
semantic search

—24% using hybrid
—15% using keyword search.

© Fabio Ciravegna, University of Sheffield

Concept Search
66%
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Liked by the users?

45

36

27

K-Search + |IE

» Finalist of Rolls-Royce Creativity Award 2007
* Voted by employes for its innovation potential

Low

B Accuracy

Medium Average

Good

High

50

40

30

20

10

—

, 258

B Speed

No Answer Very Slow Slow

Average

Fast

Very Fast

70

56

42

28

30

20

0

B Easy of Use

Very Difficult

Difficult

B Learning to Use

Average

Very Difficult

Difficult

Average

Easy

Easy

k-Nnow

VeryEasy

Very Easy

g © Fabio Ciravegna, University of Sheffield
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) SA The .
“2 " | iked by Users?
* Developed as part of IPAS collaboration
» 2005-2008
» £240,000 (50% Rolls-Royce)
» Support to the design of new Trent XWB
» Porting to 9 Information Sources
» 2008-2009 & L
» around £100,000 (100% R-R) e ]
* Funds from Rolls-Royce for use of K-Tools for use in
manufacturing
» around £340,000
. NOW .

~
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Enriching the User
Experience




A ‘ -; . - - .- - a

* Adding knowledge to documents

sDocument enrichment: helping connecting the
document to the rest of the knowledge

B Associating Services

* Magpie (Dzbor et al. 2004)
B Connected to other documents

" COHSE (Goble et al. 2001)

© Fabio Ciravegna, University of Sheffield
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; NASA GISS: A Stratospheric "Clock" to Measure Upper Atmosphere Circulation - Microsoft Internet Explorer provic

File Edit View Favorites Tools Help i m (a(gp“@
GBack v = v () A} | Qsearch [EgFavorites vedia (4| BN S A - 5] 2 Lo

Address I@j http:/fwww.giss.nasa.gov/researchfintrofkoch_01/ LI @ Go | Links **

A Magpie |||:|Chmatology l— .Meteorology ]DPhys:cs ’—| DChemlstry r

oo Y

collnsnon of high-energy pamcles from space with nltrogen
atoms in the atmosphere. Most tracer production occurs
between about 30° 70° latitude in both hemispheres of the
lower stratosphere, as indicated by the circled regions on the
figure. These tracers, which are borne on aerosol particles,
are removed from the stratosphere by radioactive decay.
While beryllium-7 decays relatively quickly, with a half-life of ”

53 days, 10Be's decay rate is negligible. The only sink for

10Be occurs after it enters the troposphere, where the
radionuclides are efficiently removed by precipitation -
Explain concept

Therefore, .lfwe look at the ratio of . BefBeasairm o vant narts in 5199
from the midlatitude production region to other pans pw—r————
stratosphere, the ratio will generally increase, as "Be CPDN results analysis

Thus, the 'UBe/’ Be acts as a "clock” of airmass age. Backaround reading
Scientific articles

= = £

Altitude (km)
2

0

_ March

The figure shows the 10Bef Be ratio calculated inthe GISS =™
general circulation model (GCM) during January and March. 10
In the tropical stratosphere, air rises from the troposphere

and continues to ascend, but exchange with higher latitudes g T e ’ T R 5

is inhibited. The 19Bef'Be ratio is very high (white region) Latitude
since slow penetration of air from the mid-latitude production ”

region allows much of the "Be to decay. During the early G5 10 15 20 25 30 38 40 45 50 &J &0 45 70 7S &b
northern hemisphere spring, air from the lower tropical Ratio of '"Be/"Be
stratosphere moves to higher latitudes relatively quickly. The  1ag_7e. tio calcuisted in the Giss SRR

result is the green blob of relatively high 10Be/’Be air at during January and March. Circled areas indicate maximum
&) Done | | |4 Internet

N

DZBOgR M. - DOMINGUE, J. B. - MOTTA, E.: Magpie - towards a semantic web browser, In Proc. of the 2nd Intl. Semantic Web Conf., October 2003, Florida US
© Fabio Ciravegna, University of Sheffield
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Sparks O, Browser

Augmenting the Web with Semantic Overlays

Grégoire Burel’, Amparo E. Cano® and Vitaveskalanfranchi

10AK Group, Department of Computer Science,

University of Sheffield
{G.Burel, A.CanoV.Lanfranchi}@dcs.shef.ac.uk

ESWCO09, Sth Waorkshop on Scripting and Development for the Semantic Web -~ 31* May 2009

Enlighten the Web.
: 00K

http://www.slideshare .net/evhart/sparks-o3-browser-augmenting-the-web-with-semantic-overla

© Fabio Ciravegna, University of Sheffield
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lvan Herman

My Work at W3C | Contact information | Short CV | Upcoming trips | Public presentations

My Work at W3C

| am Semantic Web Activit Lead: that is my _main wac W3CPe. | am member of IW3C2 (International World Wide Web Conference

Committee ﬁ 2e-committee coordinating the yearly WWW conference series), serving as a liaison for W3C, and of SWSA (Semantic Web

Science As§ t|on %), the committee TespoTiSitefuntie sational Semantic Web Conferences series.

......................................... \ N

As part of A\ Nalso participate in lots of outreach activities, and | regularly make presentations, tutorials, etc. You C&I’\W
further detai 1 :

\

Contact i 1 f

Email: \
ivan@wy.org
(sha1surli: 5ac8R3AJ5f6012%a N 75ea¥é3e1676bafd5e80b¥g)

Postal address}
Clo Centrg for Makie
Kruislaan 13, P.O\Bo

Phone numbers
phone: +3 -20-5924 63
mobile phane: +31-64\044°\53
fax: +31-2045924312

uter Scegces (CWI)
AmsterdRm, The Netherlands.

PGP/GPG: g
My GnuPGR key and sig
FOAF:
You can eithgr extract a sh i i i ge, of consult Mymore complete, public FOAF file.
Misc:
| am often oryfreenode, (acc.thame | e, prim\ri e #swig channelj
| am (of cour§e...) present on i ices, like: LinkedN\{acc. number 2352277%), Dopplr (acc. name IvanHerman®q), Tripit
(acc. name ivgn_hermanfq), Tiitter (a

| graduated as mathgmatician at the EGtW in 1979. After a brief Iarship at the
s (and turned

Université Paris VI | jpined the Hungarian rgsearch in§titute in computer sciehce (SZTAKMWwhere | worked for 6 yeaw

into a computer scierfist...). | left Hungary in industry in A hch, Germany, | joined thi ntre for
Mathematlcs and Co puter Sciences (CWI) 1988. | received a PhD dsgree in

WUSNERN F-V-YAPVIOE ersity : as Head of W3C OfficeS¥q in
iti . i i hen | was asked to take the
Sporks O; Browser g LW '

The S‘p(x'tks Ozone (O3) Bvrow ':-ﬁul;ﬂ new
ray for browsing visualy the hidden
sl St M L Lo ite differeft areas (dijtributed and dataflow programming, lahquage design, system
XHTML O\'(.‘”f)'y'ﬁ. also partlclpated 'n

e page contains

© Fabio Ciravegna, University of Sheffield
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The Sparks O, Browser
UmverS]‘t'y The Sparks Ozone (O3) Browser is a new
Of -Zvoy flcr bro-.-.v?in% Fvislam-,' the h;ifti}m
nowledge of RDFa documents througr
Sheffield. XHTML overigys. oo ot neuan
» »
Upcoming Trips

o 13P4 to 21P§ June, 2009: Semantic Technology Conferencefg San Jose, CA, USAPg.

________________________________________________________________________________________________________________

Event: Semantic Technology Conference
| have a number of slide sets “in progress”, which | use for finalized se. The list below ref
presentations | have given or will give at various events.

Starts: 2009-06-13
Ends: 2009-06-22

The last 6 months: Location: San Jose, CA, USA
Geo: 37.304,-121.873

15 January
lvan Herman'giv:es an invited talk on behalf of the.Benequ Office S, m@ wjaarsreceptie 2009 (I
Years Reception)" on Thursday, 15 January 2009, in Amsterdam, %o %,
“ C'
16 March & ’é’%
Ivan Herman gives a talk entitled "Some W3C SW technologie "Q,L on Monday, 16 March
Amsterdam, The Netherlands. &
W oceh o YaHoO!
, Data @2 NAVTEQ ©2009 Yahoo! Inc.
Upcoming:
12 May
Ivan Herman gives a talk entitled "/ntroduction and Applications ( antic Web Technologie

i Presentation series "The future of web standards, HTML5, XHTM, in Brisbane, Australi
ay

Ilvan Herman gives a talk on behalf of the Australia Office entitled "Introduction and Applications of Semantic Web" at the "Presentation series "

© Fa
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Knowledge
Visualisation




The

.— S -' & . . . .
g?lversﬂay VI S u a | I S at I n
S Shefficla.

* “the Semantic Web emphasises formal,
machine readable [...] approaches. It focuses
on the formal and even the meaning achieved
through rigorously defined forms.

* Information visualization emphasizes the
semantics and the meaning that can be
conveyed by visual-spatial models to the
users.” [6].

e

© Fabio Ciravegna, University of Sheffield
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.— 5 -' a 3 |
& & |Requirements
P Sheffield.

* Going beyond the search/retrieval of
documents and facts
—Supporting exploration
—Towards identification of trends

» Support flexible data exploration (search and
browse) to make sense of a complex
environment
—data can be very dense (large amount, very similar)
—ontology can be very large, several repositories

* Effective and efficient access to data

N\

© Fabio Ciravegna, University of Sheffield
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The

L Semantic Data in Context

* Visualizations according to some main
semantic dimensions familiar to users
—to make interaction transparent
—to engage them in data exploration

* Data exploration via dynamic query according
to all semantic dimensions
—supports personal investigation strategies
—instantaneous change of investigation path

© Fabio Ciravegna, University of Sheffield
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Example: Application to

Jet Engines

RO LR
* User studies found that most appropriate are:

—Visualizations:

* Time: show reoccurring events

* Geography: show flying-root related phenomena

* Topology: show part(s) of the engine involved
—Data exploration:

* According to dozens of filters

* Defined by a company wide ontology

N

~

© Fabio Ciravegna, University of Sheffield
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<rdf:Description rdf:about="http://kmi.open.ac.uk/projects/xmedia/

RR1.owl#Event Report.BKK.Event Report 237">
<rdf:type rdf:resource="http://kmi.open.ac.uk/projects/xmedia/RR 1.owl#Event Report"/>
<j.0:has_file_location>BKK/Event_Report_237</j.0:has_file_location>
<j.0:hasFormattedEventDate>26-Jul-1922</j.0:hasFormattedEventDate>
<j.0:hasEventDate>26-Jul-22</j.0:hasEventDate>
<j.0:hasAssociatedDate>28-Aug-22</j.0:hasAssociatedDate>
<j.0:hasTSN>14613</j.0:hasTSN>
<j.0:hasEngine_Serial_Number>2551.55</j.0:hasEngine_Serial_Number>
<j.0:hasLocation>BKK</j.0:hasLocation>
<j.0:hasRegime>GROUND</j.0:hasRegime>
<j.0:hasCSN>5362</j.0:hasCSN>
<j.0:hasComponent>Fuel</j.0:hasComponent>
</rdf:Description>

N

© Fabio Ciravegna, University of Sheffield
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http://kmi.open.ac.uk/projects/xmedia/RR1.owl#Event_Report.BKK.Event_Report_237
http://kmi.open.ac.uk/projects/xmedia/RR1.owl#Event_Report.BKK.Event_Report_237
http://kmi.open.ac.uk/projects/xmedia/RR1.owl#Event_Report.BKK.Event_Report_237
http://kmi.open.ac.uk/projects/xmedia/RR1.owl#Event_Report.BKK.Event_Report_237
http://kmi.open.ac.uk/projects/xmedia/RR1.owl#Event_Report
http://kmi.open.ac.uk/projects/xmedia/RR1.owl#Event_Report

Lowl#Event Report'/>
cation>BKK/Event_Report_237</j0-has_file_location>
Jul i Dat

<j.0thasEventDate>26-Jul-22</} 0:hasEventDate>

<j.0:hasTSN>14613</j.0:has TSN>
j. al :_Serial_Number>

n>BKK</j 0:hasLocation>
<j 0 >GROUND</} 0:hasRegime>
<j.0:hasCSN>5362</j.0-hasCSN>
<j.0:hasComponent>Fuel</j 0:hasComponent>
<Irdf:Description>

© Fabio Ciravegna, University of Sheffield
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http://kmi.open.ac.uk/projects/xmedia/RR1.owl#Event_Report.BKK.Event_Report_237
http://kmi.open.ac.uk/projects/xmedia/RR1.owl#Event_Report.BKK.Event_Report_237
http://kmi.open.ac.uk/projects/xmedia/RR1.owl#Event_Report

e 00 Unplotted Documents
| has_file_location hasLocation - hasEventDate hasEngine_Serial_Number hasCategory hasType hasTSN hasCSN hasFormat... hz
[BKK/Event_Report_174] (UBP] [18-May-22] [2553.25, 2553.05]) (12136] [4193] [18-May-...
[BKK/Event_Report_192] [UBP] [28-May-22] [2553.05] (11685] [4482) [28-May-... [Gm
[BKK/Event_Report_29] [TPE) [26-Aug-21] [2553.95, 2550.05] (8365] [2878] [26-Aug-... [T.
[DXB/Event_Report_44) [TIP] [15/05/23] [2058.65] [Basic) [Delay] [15-May-...
| [DXB/Event_Report_78] [THR] (16/06/23] [2053.65] [Non-Basic] [Delay] [16-Jun-1...
[DXB/Event_Report_149] [SYD] (07/09/23] [2569.35] [Non-Basic] [Cancellation] [07-Sep-...
[DXB/Event_Report_6] [SYD] (18/01/24] [3557.35/3554.00] [Basic) [Delay] [18-Jan-1...
[DXB/Event_Report_74) [SIN] (12/06/23] [2552.55] [Basic] [Delay] [12-Jun-1...
[DXB/Event_Report_108] [SIN] [2060.80] [Basic) [Delay] [23-Jul-1...
[BKK/Event_Report_2] [SIN] [31-Oct-21] [2551.55, 2551.80, 2... (13699] [5267] [31-Oct-... [C
[DXB/Event_Report_195] [SAH] (15/10/23] [2052.90] [Non-Basic] [Air Turnback] [15-Oct-...
[DXB/Event_Report_122] [NBO] [5/08/23] (2061.20] [Basic) [Delay] [05-Aug-...
[DXB/Event_Report_169] [NBO] (29/09/23] [2061.85] [Non-Basic] [Delay] [29-Sep-...
[DXB/Event_Report_121] [NBOJ [05/08/23] [2058.00, 2] [Basic] [Delay] [05-Aug-...
[DXB/Event_Report_118] [NBO] [2060.30] [Basic) [Delay] [03-Aug-...
[DXB/Event_Report_143] [NBO] [2053.90] [Basic] [Delay] [23-Aug-...
[DXB/Event_Report_71] [MXP] (11/06/23] [2560.35] [Non-Basic] [ABTO( high speed )/... (11-Jun-1...
[DXB/Event_Report_151] (MUC] (09/09/23] [2054.95] [Basic) [Delay] [09-Sep-...
[DXB/Event_Report_125] [MEL) (31/7/23] [2568.90] [Open] [Cancellation) (31-Jul-1...
[DXB/Event_Report_115] [MEL] [2055.95] [Non-Basic] [Delay] (28-Jul-1...
[DXB/Event_Report_194] [MCT] [2058.25] [Basic) [Delay] [26-0Oct-...
[AIH/Event_Report_1] [MAN] [24/05/22] [2057.40] (0] [24-May-... [G
[DXB/Event_Report_65] [MAN] (08/06/23] [2062.50] [Non-Basic] [Delay] [08-Jun-1...
[DXB/Event_Report_81) [MAN] [26/06/23] [2056.75] [Basic) [Delay] [26-Jun-1...
[DXB/Event_Report_200] [LHR] (01/11/23] [2571.45] [Non-Basic] [Delay] [01-Nov-...
[DXB/Event_Report_75] [LHR] [14/06/23] [2059.45] [Basic] [Delay] [14-Jun-1...
[DXB/Event_Report_58] (LCW] (28/05/23] [2058.00] [Basic) [Delay] [28-May-...
[DXB/Event_Report_49] [KUL) [19/05/23] [2552.55] [Basic) [Delay] [19-May-...
[DXB/Event_Report_170] [KHI) [2061.85] [Basic] [Delay] [01-Oct-...
[DXB/Event_Report_161] [IST] [23/09/23] [2062.80] [Basic) [Diversion/Delay] [23-Sep-...
[BKK/Event_Report_61] [ICN] [24-Nov-21) [2555.70] (10917] [2805] [24-Nov-... [G
[BKK/Event_Report_157] [ICN] [18-Apr-22] [2553.65] (12477] [4572] [18-Apr-... [G
[BKK/Event_Report_225] [HKG] [07-Jul-22] (7611] [1893] [07-Jul-1... [G
[BKK/Event_Report_250] [HKG] [17-Sep-22] [2550.55] (16608] (6427] [17-Sep-... [G4
[BKK/Event Report 56] [HKG] [26-Nov-21] [2550.90] [11478] [4180] [26-Nov-... [G ¥
4 >

A row is a document, a column is a concept
A cell is a triple
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RDF table

aANnoD

Unplotted Documents

|

has_tée_location

B Event_Report_29)

DXE Ever_Repoet_75)
DXE Evern_Report

rdf:about="http:/kmi.open.
RR1.owl#Event Report. BKK Event Report 237">
<rdfitype “hitp://k Lowl#Event Report"/>
<j0has_file_location>BKK/Event_Report_237</j0:has_file_location>
i Jul i Dat

<j.0thasEventDate>26-Jul-22</} 0:hasEventDate>

<j.0:hasTSN>14613</j.0:has TSN>
j. Serial,

:_Serial :_Serial Number>
<j.0:hasLocation>BKK</j 0:hasLocation>

<j.0:hasRegime>GROUND</j 0:hasRegime>
<j.0:hasCSN>5362</j.0-hasCSN>

<j.0:hasComponent>Fuel</j 0:hasComponent>

<Jrdf:Description>

)
DXE Evert_Report_170]

B Lvent_Report 61
B Event_Report_157)

hastocaton hasCanegory

06/23]

31-0t-21

129/09/23)
[05/08/23]

[11/06/23]

Non-Basic;
[Bask.

06/23] [Non-Basic
06/23] Bask
11/23] Non-Basc
06/23] Basic
05/23] Basi
05723 Bask:

Basic

23/09/23) Basi

2553.65]

hasType Nasforman
18-M
[28-May
126-Aug

elay [15-May

Delay

Cancetaton)

elay

Oelay

Oelay

13699]
A Tumback]

1478

W

i@
m

10
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RDF table

ano

has_tée_location
(6K /Lvent_Report 174)

rdf:about="hup://kmi.open
RRI.owl#Event Report BKK Event Report 237">
<rdfitype “htp:/k Lowl#E:

<j.0:has_file_location>BKK/Event_Report_237</j.0:has_file_location>
: 26-ul. i Date

<j.0thasEventDate>26-Jul-22</} 0:hasEventDate>

<j.0:hasTSN>14613</j.0:has TSN>
j. Serial,

:_Serial :_Serial Number>
<j.0:hasLocation>BKK</j 0:hasLocation>

<j.0:hasRegime>GROUND</j 0:hasRegime>
hasCSN>5362</j.0:hasCSN>

<j.0:hasComponent>Fuel</j 0:hasComponent>

<Jrdf:Description>

it_Report"/>

10

Some concepts are use

B Lvent_Report_61]
[BCK /Event Report_157)

Naslocaton - hasEveDate  AasEagie Serial Mumber hasCaresory
ver) (18-May-22)  (2553.25, 2553.08]

U8 [28-May-22)  (2553.05]

[TPE [26-Au-21]  [2553.95, 2550.05]

[ [15/08/23] [Bask)
[THR) [16/06/23] [Non-Basic
SYD] 07/09/23] [Non-Basic
1sv0) (18/01/24] (Bask)
SN (12/06/23] [Bask]
s [Bas]
(s [31-0ct-21 2

1AM (15/10/23] [Non-Basic
N0} 15/08/23] (Basi)
N8O} 12910923 [Non-Basi
N3O} (05/08/23] [Bask]
N8O} [Bas]
N8O} [Bask)
[MXP] [Non-Basic
[(e] [Bask]
ey (Open]
[NEL] [Non-Basic
INCT) [Bask]
[MAN) (24008722

[MAN] [05/06/23] [Non-Basic]
[MAN] 126/06/23] [Bask]
L) 1123 [Non-Bas«
LR [14/06/23] [Bask]
fLow) 128/05/23] [Bas]
KL [19/08/23] [Bask]
[KHO [Bask]
157] 123109231 [Bask]
[N [24-Nov-21] o)

1N (18-Apr-22]  [2553.65]

1G]

[HxG) 2550.55)

1 50

) [Oel

hasType

[Delay’

) (Delayl
] [Cancetazon]

[Del
[Delay}
[Dela

(A" Tumback]
[Dela

[Delay’
[Delay}
[Delay’

) [ASTOX high speed ).

[Delay’
[Cancetason)

NasTSN
36)
111685)
18365]

113699)

110917)
in

116608
111475]

hasCsh

[4193]
[4482]
12878)

15267

[280%)

Nasforman

d to generate views
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The RDF table
University
Of

0 ]
. the_Jocaton nastocaon hasEagie_Serial Wumber  hasCasegory hasType MSTN MasCSN haskorman.. b
Sh ff' 8K/ Lvent Report_174] ver) 2553.25. 2553.05 i @
e le BCK Event_ Report_192) (ver) 2553.05] [11685]  [4482]  [28-May-...
o4 X /Event_Report 29] [TPE] 2553.95, 2550.05] 18365) 12875] [26-Aug-... [T
DK tvert_Keport_44] T (5/0523]  (2058.65] Bask]  [Dely 115 -May-
DXE Event Report_75) [THR) 116/06/23]  [2053.65] [Non-Basi] [Delay] 116-Jun-1
[OXE/Evern_ Report_ 143] [5YD) [©7/0923]  [2569.35] | [Cancetason] [07-Sep
1Sv0) (18/01/24] 3557.35/3554.00) (Delay] [18-Jan-1
s (2006123 (2552.55) 112-Jun-1
I 0 123-Jub-1
e 113699 15267]  [31-Oct-.. [C
rdfiabout=""up:/kmi.open I [Non-Basic] [Ar Tumback] 115-0ct
RRLowl#Event Report BKK Event Report 237'> o] v A e g
<rdfitype hitpi Lowl#Event Report’/> i =t
<i:has_file_location>BKK/Event_Report 237</}0has_file_location> (N84 103-Aug
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Petrelli, Mazumdar, Dadzie, Ciravegna: Multi Visualisation and Dynamic Query

for

Effective Exploration and Annotation of Semantic Data, Proceedings of the 8th International
Semantic Web Conference, Washington DC, 25-28 October 2009
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User Satisfaction

Stimulating

Fast

Reliable
Straightforward
Easy to manipulate
Easy to explore
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« Set up:

new knowledge.

2. 5 | Steps in Reuse

Context Definition

—the sense-making activity is triggered by the need for

— Evidence in different forms and from all sources available must be

COI IeCted < Definition Stage

*Issue Definition

*Owner

Attributes

Component  Disc

*Consequences
Risk Level

Bicycle Disk Brake Issue

Miriam

“Family Mountain

*Serial No.  3457tr
Module Brake System

Brake

Mid level

Medium

Suggest Experts

— ™
o
=/

“Initial Observation Crack

symptoms cracking of brake cables
wear on housing

Faorensic Evidence % g

Shipping Location Esp
Exit Date

| Update & Search KB
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Steps in Reuse

* Knowledge gathering: Semantic Search

— knowledge retrieval from the company repositories, supported by
exploratory actions

— The knowledge extracted: Knowledge Browsing

* document content and metadata describing
provenance and uncertainty, is used In subsequent

me Y
phases. \'//

l.ln ph

Keywords:
Criteria 1 (Descript alled Component = fuel metering unit) AND (Operational Effect = delay) AND (Engin

Sheffield

Search results for leak as keyword_search

y
I

@ tvent Report
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(T'- 310S8AR hem discovered the fuel leak was from the FMU
o~ Event Date g
Ol MER MASSS80_1007010L Mm flows increased as powver increased Leak confirmed as FMU. FMU b

Event Type

socontent-based image retrieval Event Category
Search Criteria ’ [ Show Selected Only n.(.m Regime I\ : . -

No. of Matches irframe Cycles
Graph s
Image Size medium v 1 2 = 5

Engme Installed Locall

Prepared By: Upul Abayasingha
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Steps (ctd)

* Knowledge analysis and manipulation:
— support is required for interacting with knowledge, and for capturing the

content and context of implicit information

* e.g., comments, open requests and action lists
* ontology-based annotations, in order to create new,

Knowledge Capture

explicit knowledge.

< x-media | box

-J=J&d

Status Search Browse Analysis Closure
& s S
EL comm... = S il
=analysis tree resourcesfontology/Bike_Assembly.owl ! [ZJ
{Hypathesis: brake_cable
bralie_cable Set Status: Implicated >
brale_lever Enter summary
brale_squeal appears to be a significant contributor to damage

disc_brale

brale bralie_chatter
rim_brale

- brale_pad worn_brale_pad || © Conversations

orl.
bralie_bearings

part bile .

hub worn_rim [ Addnew |

wheel
rim heated_rim

Root_Cause Assembly handlebars
rim_warpage
brale_system saddle
system cassette
gear_system
chain_ring
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— Sense-making may span an extended period.

to the level of knowledge analysis

ontological relations,

provenance and co-occurring facts.

x-media | box

Status Search Browse Analysis Closure

N
. Provenance
* Recording of the current status: _

Knowledge Capture

— Levels of abstraction that record its status from a high level using summaries,

* the visualisation of islands of knowledge and their

* to the detall and context of the knowledge — information

| < Case Summary & Learnings
Root Cause understanding
brake pad wear appears to have resulted in damage to brake cables and rim warpage

Containment Action summary

Solution Action summary

more frequent brake servicing, revision of expected lifetime

A

Solution Yerification/Validation summary
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* The Semantic WEB offers potentially key technologies to the
development of future knowledge Management and the Web

— More Web than Semantics, but:
A little semantics goes a long way (J. Hendler)

* The potential must be exploited addressing real world
requirements

— Rather than in principle Al-oriented requirements (e.g. closed world, small
scale, etc.)

— Scalability at no cost is mandatory (Google quality)

» Strong application pull can be obtained
— Do not sell slogans, sell ideas and applications!

* Recent industrial funders of my activity:

i Rolls-Royce & =
+ Our spin-out company |- now

Organisations,
\ Information and

Knowledge
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Challenges for Knowledge

University
% Of

* Sheffield. Man dageme Nt

\

* Complexity of KM Task requires large
coordinated effort

—Knowledge Acquisition is just one of them

* Text Extraction is not enough
—Cross-media
—Integration

* New technologies are needed

. . sUser does
 Largely unsupervised technologies
. . . not need to
* Reasoning over imprecise input T
* Dynamicity of knowledge Know T Is SW
technology

* |[nnovation is across our special
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ko' |A final thought

* These technologies allow easy collection of and
access to a *very* large amount of information/
knowledge

e Are we:

—Preparing for a better Web/better world?

—Preparing for a world with no privacy?
* Big brother
* Spam
* |dentity theft (e.g. Garlik)
—Just adding hay to the haystack while searching for a
needle?

* Drowning in triples while trying to avoid drowning in texts?

\S
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* Thefinal review of the X-Media Project was held on the 25th and 26th of March. The project achievements was d
“excellent”. The project produced, among several outputs, 3 spin-out companies and 2 patents. Follow-up invest
one of the industrial partners to further develop Sheffield's technology will exceed £580,000 over the next 2 years
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