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Abstract

Linking Electronic Number Mapping (ENUM)
with the Semantic Web’s Friend-of-a-friend
(FOAF) application offers advantages to both ar-
eas as shown in previous work. ENUM is a pro-
tocol for mapping a telephone number to Uni-
form Resource Identifiers (URI) which can be
used to contact a resource associated with that
telephone number. ENUM therefore gives access
to a person’s (communication) identifiers and
services. FOAF is a project for machine-readable
modelling of social networks by defining state-
ments about persons (based on the Resource De-
scription Framework RDF). In this poster/demo
a prototype performing an ENUM query and
parsing as well as a FOAF lookup and parsing is
introduced. The demo uses the prototype’s capa-
bilities in a Voice-over-IP scenario for collecting
(ENUM and FOAF) information on the called
party based on that person’s phone number.

1 Introduction

Introducing ENUM to the Semantic Web potentially
brings advantages to both areas, as describedéuh
thors in earlier work [Reichinger and Baumgartner
2005]. As outlined there a prototype implementatam
well as application examples are needed as a bof-
concept and to identify critical issues to be exaadi
further.

Therefore a prototype was designed and coded inAJAV
programming language. The prototype is designated f
looking up the ENUM DNS database for a given tele
phone number, retrieving the ENUM NAPTR data, de
tecting the location of FOAF RDF data (i.e. a fodf.
file) using different methods and parsing the FOWE
found for data needed by the respective application
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query result enriched with information from the Sartic
Web brings valuable additional information on a con
tacted (queried) person during the setup of a voma-
munication path. Personal details typically avdiab
through the FOAF application like the contactedspers
depiction, a work item website, a private homepage
information on working groups involved in can bespr
sented to the calling party. Furthermore, inteltigappli-
cations can follow links detected and even drawcton
sions. The integration of the prototype in Semaklftieb
Portals [Stollberg et al, 2004] is a further option

2 ENUM

ENUM is the acronym for Electronic Number Mapping
and describes a protocol specified by the InteEragi-
neering Task Force (IETF) in [Faltstrom and Meda]lin
2004], which defines the mapping of a Telephone Num
ber in the international format as specified by literna-
tional Telecommunications Union (ITU) in [ITU, 1997
to an Internet Domain Name, which can subsequéeigly
used for supporting a wide range of (communication)
services. The introduction of ENUM brings the opper
nity to use an ordinary E.164 telephone number ama
gle, unique identifier for pointing to other (commoa-
tion) identifiers and services related to the hol@svner)

'of that telephone number.

ENUM utilizes the Internet Domain Name System (DNS)
with the Naming Authority Pointer (NAPTR) DNS Re-
source Records (RR) holding the information on URIs
and services associated with a telephone numbeat Th
information can be retrieved by means of a DNS guer

3 Prototype for ENUM/FOAF Queries

-To proof the authors’ proposed integration of EN@kUd

the Semantic Web’s FOAF and to better evaluate pro-
posed applications a JAVA prototype was develofdduk
main functionalities of that prototype are looking the
ENUM DNS database, retrieving the ENUM NAPTR

The example application presented in the posterédemdata, detecting the location of FOAF RDF data (ae.

session enriches the result of a standard ENUMygasr
typically performed when setting up a Voice-over-IP
(VoIP) communication path. Instead of pure VolPritle
fiers like a SIP Address-of-Record or a H.323 addre

foaf.rdf file) using different methods and finalparsing
the FOAF file found for data requested by the resipe
application.
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The prototype allows three different input paramet®  presentation of data from ENUM and FOAF can be per-
start a query (see Fig. 1): formed on basis of the prototype presented in @vapt
« Start ENUM DNS NAPTR query with given phone the usage scenario for drawing conclusions requfires
number — the result would be a list of URIs and serther study.
vices of the queried phone number’s owner

« StartFOAF RDF file lookup with given web URL —
the result would be the exact location of a fodffitd

Depiction

Work Item Website

Working Groups involved in

Private Website
e Start FOAF RDF file parsing with given location of
foaf.rdf file — the result would be data availafiem  Fig- 2. VolP device presenting additional information awon-

the foaf.rdf file tacted person or company
The query, aggregation and presentation of ENUM and
E | » ENUMDNS | » ENUM query ) - _
Phgaeer# NAPTR query results FOAF data can either be executed by a stand-albeetc

situated on the user’s device or by the user’'s Pygiro-
vider finally transmitting the data found (or thetd or-
dered by the calling party) to the customer (pustvise).

Enter ] FOAF RDF | > foaf.rdf file
DU R [t 5 Conclusions and Outlook

The introduction of a prototype for integrated ENIH@AF
query and parsing operations fosters the authooggsal of
bringing Telecommunications (ENUM) and Semantic Web
omer El‘;’:;rz'ﬁg —» FOAFdaa > (FOAF) closer together for the benefit of both are@he

i i application example presented is to be seen asstasfep
towards a growing convergence of the Telecommuioicst
world and the Semantic Web. As work progresseshéur

In principle, appropriate results of any of thekeee op- applica_tion examples_V\_/iII be presented to bettah@te the
erations can be used to start any further query.iffo  Synergies from combining ENUM and the Semantic Web.
stance, if an ENUM DNS NAPTR query result contains SPecial focus will be on applicability for sociattavork is-
Web URL (http URI), that URL can be used as input f sues [Mika, 2004].

a subsequent FOAF RDF file lookup, trying to detibet

location of a foaf.rdf file. The same applies to A0  Acknowledgement

RDF file parsing results, which also can be usedtaot : :
another query, e.g. a phone number could be used fo This research has been partially supported by REBER

; research "Network of Excellence" (NoE) on "Reasgrom
subsequent ENUM DNS NAPTR query or a website URL " . N
could be used for another FOAF RDF file lookup. the Web" (http://rewerse.net) within the 6th Eurape

Framework Program of the European Commission.

Fig. 1. Flowchart of prototype main functionalities

4 Application Example

The application example presented in the posteréddem

sessioh combines ENUM and the Semantic Web by enlFaltstrom and Mealling, 2004] Patrik Faltstrom awic
riching the result of a standard ENUM query as ¢yl chael Mealling. The E.164 to Uniform Resource ldféent

performed when setting up ENUM-based voice commu€&rS_(URI) Dynamic Delegation Discovery ~System

nication. Instead of providing a VolP device witarp  (PDDS) Application (ENUM). IETF RFC 3761. 2004.
communication identifiers like a SIP AoR or a H.323[TU, 1997] International Telecommunications Union,

address, an ENUM query result enriched with informa | TU-T Rec. E.164, The International Public Telecomm

tion from the Semantic Web’s FOAF brings valuabde a Nication Numbering Plan. May 1997.
ditional information on a contacted person or compa LMika, 2004] Peter Mika. Social Networks and the- Se

This could be that person’s depiction, a work iterb- mantic Web. Proc. of the Int’l C}onf. on Web Intgkince
site or information on working groups involved ipart ~ (W12004), IEEE Computer Society Press, 2004.

from simply presenting information gained by follimg [Reichinger and Baumgartner,.2005] Kurt Reichinged '
the links made available by the contacted person jiRobert Baumgartner. Introducing ENUM to the Semanti

ENUM and FOAF, intelligent applications may compare WP, In Proc. of the IASTED Int'l Conf. on Web Tech
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Prototype Demo Explanation

Introduction

The demo uses a telephone number entered by thre u
(or an agent) to search for relevant data in ENUM the

Semantic Web’s FOAF to present that information in

aggregated form to the user. This is done by uridighe
main functionalities of the JAVA-coded prototypeepr
sented in the poster/demo session. Assuming ENU# a

world application would be the integration of thgpe of
service in a VolP call set-up, providing the cadliparty
with additional information on the called party. & fap-
plication demo can be accessed on the Web
http://www.dbai.tuwien.ac.at/proj/semnum/.

Demo Description

The application demo needs a telephone numbereén t
international format as input parameter. This inpan be
done manually (as in the demo setup) or by an aigent
porting the telephone from a VolP client, for insta.

After entering a phone number and pushing the tSta

query” button, the following steps are internalakéen by
the demo application without any further user iattion:

e Looking up the ENUM DNS database

Retrieving ENUM NAPTR data

Detecting the location of FOAF RDF data

Parsing the FOAF file for specific FOAF RDF data

FOAF, respectively
Figure 3 shows the start screen of the demo apita
with a field to type in a telephone number and #druto
start the integrated ENUM / FOAF query and parsin
process.

2 ENUM/FOAF Demo - Microsoft Internet Explorer,

O HNEG P Yoo @ R BB B
adresse ] mtpiprz12.17 [ | Y wechselnzu Lk
Google - | v| @web-suche ~ Ehaisbiockert ) [ optionen
ENUM/FOAF Demo

FOAF-enriched ENUM DNS NAPTR Query
] Fertia B Internet

Fig. 3. Screenshot of start screen for ENUM / FOAF deniith w
telephone number needed as input and “Start quariton

Figure 4 shows the output screen with the finalltesf

the integrated ENUM / FOAF query and data retrieasl
it is presented to the querying user. In orderlligsirate
the order in which data is retrieved, the stepema&nd
according results are explicitly mentioned in thggre-

gated results output screen.

First, an ENUM DNS NAPTR query for the input tele-

"t

FOAF data being widely available on the Web, a-real

Presenting the aggregated results from ENUM and
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wether the query was successful. In addition allada
found in ENUM DNS is presented and options for Hiert
steps as sending e-mail or visiting a website isted.

Next is a lookup for FOAF data. Therefore the demo
Sa'“:l.JtomaticaIIy extracts the web URL found in ENUM
(http://members.chello.at/reichinger/), looks folirk tag
pointing to the location of a foaf.rdf file or attetively
tries an “educated guess” for the location of af.fol&
file. If no web URL is found in ENUM, the applicati is
erminated at this point. In Figure 4, the FOAF Kop
has been successful as a link tag pointing
http://members.chello.at/reichinger/foaf.rdf wasifid by
the application.

Now the FOAF RDF file is parsed by the applicatfon
#ata relevant for the specific application. In algmo
basic FOAF properties as name, depiction, phone and
homepage are parsed. Additionally, the demo aptpdica
Hooks for other persons indicated to be known bg th
called party (foaf:knows property). Finally, the AP
data retrieved is listed with options for furtheess like
visiting a website or looking up a FOAF RDF file of
;Some person found. Should the parsing bring uplath

a depiction of the called party, that image autocadly

is displayed.
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Protocol
web:hitp
emait mailta
emait mailta

v| @ websuche -

URI
http:/imembers. chello abireichinger/ [ Visit website ]
mailtorkurt reichinger@rir.at [ Send email |
mailtorkurt reichinger@chello.at [ Send email |
mailtorkurt reichinger@rir.at [ Send email |
mailtorkurt reichinger@ehello.at [ Send email |
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maiita
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Loakup for http://members.chello.at/reichinger/

FOAF Auto-Discovery:

[FoAF inkiag ound, URLis itpmembers shello sraeringerfoaiar |

[FoAF e found a1 g Amermiars challo stteihingeriaairr |

Parsing http://members.chello.at/reichinger/foaf.rdf

Parsing successiul

Property
Person
name:
depiction:
phone
homepage
kiows
Persan
name:  Gerd Reichinger
seeAlso: hitpr#members chello.at/gerd reichinger/foaf.rof
Person:
name:  Robert Baumgartner

Value

Depiction

Kurt Reichinger
hitp:/imembers chello.atireichinger/kurt_ajpg [ View image |

tel +43158058306 [ Query EMNUM |
hitp:/imembers. chello.atireichinger/ [ Visit website |

| E] Fertia @ Intermet

Fig. 4. Screenshot of aggregated ENUM / FOAF results

Conclusion

The demo shows an application for proposed useailPV
environments. It uses a JAVA-based prototype fdedn
grated ENUM and FOAF Queries presenting additional
information on a called party in the course of dR/call
set-up.

phone number is performed and a message generated



