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The Semantic Desktop

» Means for Personal Information Management
» RDF, RDFS, identification of resources by URIs

» Instead of a document- and application-oriented information
management, the Semantic Desktop enables the user to

> Create own categorization system of projects, persons, topics, events,
locations, organizations etc.

> Integrate all resources (e.g. text-documents, contacts, messages,
multimedia) across application borders

> collect facts about them

» annotate, classify and relate them building the Personal Information
Model (PIMO)
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The Semantic Desktop

» Supports the user with

> . handling of
information storage —
concepts are associated
with folders

> . by navigational
search, browsing,
filtering, semantic
search
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... form the search engine’'s point of view

Information — the knowledge base
> and . facts and documents
— native structures (file system, email folders) are mapped to
ontological concept
— files and other information objects like contacts, calendar entries
are mapped to instances

— their textual content is indexed
» In ontologies, instance base and document-index

Ontology Knowledge
,:« A base
Instances : = (PIMO)

5 2 E ? : Indexing, T~
: i B — ; semantic | Folders
— . dtaggmg’t documents,
= = =7 o:]:ulme_n desktop
o analysis applications
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... form the search engine‘s point of view

Human Access
» Search for Information: documents and facts

“seminar topics” “phone number of the KM-Group secretary”

+49 631 205 75
101

» Enable Free-text queries
— to keep knowledge overhead away from the user
— NLP problems, e.g. syntactic, structural ambiguity
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Main Semantic Search research areas

Semantic Document Retrieval | Fact Retrieval

Document retrieval techniques Fact retrieval through

enhanced through > reasoning

» usage of linguistic information | 3 triple(statement)-based algorithms
» usage of category systems > graph algorithms

» graph traversing

triple-based

graph traversing
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Architecture

natural language query GuUI
[[l] fact retrieval [21 document retrieval ] Semantic
(3] .
' combined approach 4 Search
N
Views, Inference Interface
\
A
Ontology
A Knowledge
| A base
| : /\ (PIMO)
Instances i
— : - A Indexing, :
E I'. : .: ': 2 semantic
L - i : tagging,
: ! S ' document
= Ziapa analysis Folders,
: . : documents,
= O desktop
applications
-
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Fact Retrieval — Triple-based approach

| free text query |

1. Syntactic Matching: query {t,,t,,...t.}
 linguistic information in the knowledge base
e n-gram method
e phrase matching
Result; set of potential Properties Pj, Instances ij, Classes Cy

2. Semantic Matching on the instance base (asedon 1)

fact
retrieval

7N\

“Derfect 1 acheq exPanded 1t level: create and apply query templates with the matches
answer”  focs  query adjacentterms (i, p.,?), (i;,%¢c), (2.p.?), ...
2nd level:

* iterate over found triples and the syntactic matches of
until now semantically unmatched terms and create
and apply query templates

» stop when: all query terms are included or no further
triples can be found

3" level:

(1] D.E. Goldschmidt, M. Krishnamoorthy: Combine found triples and identify result graphs

Architecting a Search Engine for the Semantic Web. (COhel‘ent Su bgraphs)
C&0-2005, Pittsburgh
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Fact Retrieval — Triple-based approach

free text query |

— fact
iretrieval |
A28 . AN
4 J \

“perfect expanded

answer” Matched 40,
ontological

elements

Results

Ly D

Ranking
1. . n-gram weights W(p; ), W(i; ), w(c, )
2. ;
15t level: : i :
rank(<i>< p; ><1; >) =w(p;)+w(;)
2" level:

rank(triple _set) =>_(p;)+ > w(i;)+ > w(c,),

where pi,ij,Ck are included in the triples

3" level:
rank (subgraph) =
rank (triple _set)/number _of _query _terms
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Semantic Document Retrieval — Graph traversing

[ expanded query ]

» Expanded guery: expanded with the linguistic
information about the matched ontological elements
» Semantic Document Retrieval
1. Keyword search on the document index (Lucene)
2. Apply Spreading Activation:

document
retrieval

‘ » Activation points: found documents
matched e Activation weights: document weights
documents  Formula: I;= ZOiWi,- 1-a)
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Combined approach

| free text query |
- expanded query -
fact retrieval document retrieval
instances properties classes II matched documents

eighted activationgpoints, weighted links

perfect answer
il
weight

id
activate [

=
O
c

N

o

i search results

% || merge :
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Evaluation

Data and method

>

YV V V VYV V

Standardized and annotated test data set for semantic desktop
missing

Evaluated with the ESWC 2007 knowledge base

Knowledge base extended with some synonyms

Evaluated against the Google Site search on www.eswc2007.org
Set of 11 queries — typical queries of knowledge workers
Average Precision (for details see Proceedings, pp 569-583)

Semantic Google Site
Desktop Search | Search

Average Precision 0.9436 0.4615
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Strengths and Weaknesses

v' precise results for x Lower precision by
complex queries unsuitable long queries

v’ recognition of phrases, (if no properties
synonyms matched: spreading

activation propagates to
all connected nodes
with the same intensity)

v" resolving structural
ambiguity

v enhanced. rankina

need of more specific and personalized setup of

the semantic network’s link weights

-learn from feedback
-exploit context

v' usetl
Infol

7("_“ mam Kinga Schumacher — 5th European Semantic Web Conference — June 4th, 2008



Future Work

» Gold Standard for Semantic (Desktop) Search Evaluations (in
progress)

» Application of named graphs and views (based on the Nepomuk
Representation Language NRL)

» Advanced GUI with dynamic filters and browsing support
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Thank you for your attention!

ADIB An analysiz of search-based user interaction on the Semantic Web An Integrated Approach for
Semantics-driven Information Retrieval Architecti earch Engine for the Semantic Web CASS - Draft
Clustering; Data Mining Diplomarbeit Di ntclassification, DynaQ EPOS Four

Methods for Supervised Word Sensze ph theorys HCl: How to make the

semantic web more semantic Imp e (ADIB) Information Extractions

xt Search Engines LSA Machine
rienteering PageRank,; Personal

Information Retrieval Information to Knowledge Inverted
Learnings; Marcia Bates; Memory Problems at Wark

Information Model (PIM) Personalized IR in Conte:
und OWL Relevance, Searching and Seeki

A~ Publikation DA erstellen RDF, RDFS
ic Deskiop, Semantic Desktop Search, Semantic

emantic Search semantic searcn -
arch Engines s

b Spreading Activation Support Vector Machines

Megotiation: Co-identifying objects across data

sna cer e DEMANLIC

Webs SemSearch - A Search Engine for the 5
Technigues, Methods, Vektorraummaodell, Visualizations

Thanks for the members of the DFKI KM-Group
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Semantic Applications

N o - NAS R
PIMO Editor Personal Wiki Application Plugins Desktop Applications
——— 3 aukgluwiki P —— ——
S S Jaceine & R '
'd Tagging e e
K - -
...... romis :;Dviza\MedlaType (=]
\,_ﬂ i B 2 j K livesIn E j )/
A
[ web interfaces |
Ontologie q

Sesame? |@ ] (" Y —

Server < Repository 2 DF! Aperture Outlook

N . " Crawlers
Clustering Ont. Matching
. L —

Tagging GUI invocation m ~——
Crawler Desktop Search Configuration Store < Files >4 filesystem
: - ‘ Service St =,
User Context EIVIcE Store -

‘ ‘ L Ind (e-mail e

\ | Lucene Index j L J1_ server
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Semantic Desktop Tools

Miniguire

Fil=  Extras Show ?

desktop search |

Sidebar

O Tasks Datasources Wi+ Concepts

(I

= Companies and Organisations
IE=1 Domain
IE=1 My ebail
IE=1 miyBookmarks
IES1 Personen
IE=1 Products & Solutions
IE=1 Projects
= .

[@ new] [ > el ] [(’ collapse]

(] Recer‘rtl? Relevant
E nepomuk_w21_02_2005 pdf
E EuroScholar-submitbed podf

El wr12_w0.1.1 doc
E DFKl partner description.doc

IE=1 brainkat

E [Fepomuk] Mandriva bekommt Zuschlag fr Teil...

==

=  Betreff:
Yon: Paul <paul@example.corg
Datum: Z23:22

An: peter@example.corm

add Tag (alt+T)

Hi Peter,

I prepared the shdes for the managemen
could we look over them together on frid:

regards
Paul

Meeting on friday on powerpoints

Tagaging
Foom A
roleEffectual

Rorme
Role
rome-project-pimo_In... %

-

> vizualize

~
B Dl

Ly D

| DropBo

Plu

Semantic

< DropBox

Here wou can choose where to move J classify the file(s):
ovE classify
() Projects { EPOS ¢ PIM ]
O Projects f EPOS fEPOS - project presentations § SAE

O Topics ! Knowledge Management § personal khowledie mansgement § ACKW Special lssue Perzonal Infor...

I~

[ Lzzign Folder ] l fD Move X Cancel

/|

fD Move and Open ] l

Search Wiki:
Fitd!

Wik

agging

Tour trailt NoldaN9n

o] Main
Recent
Changes
WhikiHeln Congratulations!
= Find paces vou have successfully installed Kaukoluwiki.
I n S Unuzed pages
Undefined You have some pages set up for you:
panes
Page Index Quick start
Relations: = For testing things, try the SandBox.
»= For help see WikiHeln,
= For all of the Wiki markup features, see
TextFormattingRules.
j::;;::ﬂ By » Far the other Gnowsis features go to gnowsis-servera
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Extract of a PIMO

&

has-address

Calender (...)

is-hosted-by

has-location

is-hosted-by

is-hosted-by - EINLADUNG

1.1
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n-gram matching

» decompose a string in a subsequences of n characters
Jbasic': ,ba‘, ,as‘, ,si, ,ic’
Jbase': ,ba‘, ,as’, ,se’

» map the decomposition to a vector containing the number
of occurrences of the n-grams

basic 1
base 1 1 0 0 1

» compute the distance of the vectors
e.g. Dice-Measure d(‘basic’,’base’)= 0.571
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