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Remote communication | /" Multi domain convergence =
protocel layering, RPC, end-ro-end args . ..
Fault tolerance . ’
ACID, two-phase commit, nested fransactions . . . (m u It' p I e access netwo rk y
High Availability ', :Distributed _ (. 7y Mobile __ Pervasive layered service network
replication, rollback recovery, . . . Systems Computing Computing (BA N. PAN. WA N)
. . & i H 1 )
Remote information access ? : i
dist. file systems, dist. databases, caching. . .. M u |t| p I e d 0 m ain ’
Distributed security Different services &
encryption, mutual authentication, . . . con ten ts
Mobile networking ™
Mobile IF, ad hoc networks, wiveless TCP fives, . g \ * E
Mobile information access
disconnected operation, weak consizfency, . .. \
Adaptive applications Key

proxies, ranscoding, agiliy, . . .

gaai-dfrs..-E?i:ﬂi::iﬁ;iﬁ:ﬁ?# Smart sSpaces Sh arabl I |ty = Sem ant| CS

Location sensitivity Invisibility Intel’operability - OpenneSS

GPS, WaveLan triangulation, context-awarensss, ... J/

Localized scalability

Uneven conditioning

[Ref.] Pervasive Computing: Vision and Challenges by M. Satyanarayanan[2001]
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» Ontologies should work together

— Ways should be found to avoid redundance in ontology building and to
support reuse

— Ontologies should be capable of being used by other ontologies
(cumulation)

» If the relations in an ontology are well-defined, then resoning can
cascade from one relational assertion (A R, B) to the next (B R, C)

» Relations used in ontologies thus far have not been well defined in
this sense
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Interoperability Social Networking

User <& Others(network/service
[context) 22 E1|(0|E1 me OS2 HOIH nd X 38

Salyd & Semantic Social Networking
Network ontology < (Internet) service ontology Web 2.0 paradigmt2| ™4 & &

T AAIE X2 Group—Awareness
Network ontology < (another) Network ontology Location / Temporal s= J|&

SUAS X} 2F HHMAE K E XL
Network ontology < 3 party context ontology

T FOAF
High-level Knowledge processing

Integrated Al Technique

Semantic service search

Context reasoning

© 2008 Ho-Jin Choi, Information & Communications University



LIEST AMU|A 2SEX| D&
Eoieio | Design 53/ Policy

SPICE * Physical Space (location) * Core * J|ZE2Q] standards
* Knowledge * Standard (presence) T2 2EZX|
* User profile * Support g8/ 013 Hy8 17
* LeantRule
* Service
° presence
MOBILIFE < Context (Time, Device, * Core OWL, * Service propertyE 11218t
Location, Agent) * Sub OWL-S MobiOwl (extended OWL)
* Service MobiOwl * Situation Ontology A&
SOUPA * Core (Time, Policy & * Core OWL * Ubiquitous Applications
(CoBRA) Action, Person, Space, * Extension 2 2o 2= -&EEII,
Agent, BDI) (DomainX| & Agent2| BDI 2EZX|
= demo) =l
SOCAM * Upper Ontology (Context  ® Upper OWL-S * ZI domain-specific
Entity, Comp Entity, * Domain ontology= upper
Activity, Person, Location  Specific ontologyE& 7122 &
T 1370 EdiL) COoNHOE Yy

* Domain specific (Vehicle,
Home, Car...)
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* SPICE (Service Platform for Innovative Communication

E nvironme nt) How: The Mobile Ontology is a high-level
_ ™~ Ve ontology for the mobile communication
Sz el iy content sub-ontology - 4omain on service delivery platforms
-—. [ -_';'_"_'-_--
o b I S/
context sub-ontology trust sub-ontology
--- core ontology ﬂ-\
— _"'_--:,:_\- i _ __-
o / k
profile sub-ontology presence sub-ontology elizre el

i A

Mobile Ontology

[Ref.] ontology.ist-spice.org/spice_ontologies_motivation.htm
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* MobiLife
» Integrated Project in IST-FP6 (September 2004 - December 2006)

» To bring advances in mobile applications and services within the
reach of users

» innovating and deploying new applications and services based on
the evolving capabilities of the 3G systems and beyond.

‘self-awareness’

= Local environment

« Automatic configuration arrangement of
devices, services, and local connectivity

« Automatic and multi-modal interfaces

‘Group-awareness’
= (Context and presence support
* Novel privacy and trust models

MobiLife communication spheres

Ref.] ontology.ist-spice.org/spice ontologies motivation.htm
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e MobiLife

Foundational
Ontologies Mental Ob;ecf Physaca.’ ObjECI Phys:ca.f Process

e ,:r'iu ““““

Upper

Core Ontology
Ontologies

~~~~~~~~~~ -~ Domain-Specific
Application

Specific e
Ontologies

MobiLife Ontology Structure

[Ref.] ontology.ist-spice.org/spice_ontologies_motivation.htm
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e SOUPA

» Standard Ontology for Ubiquitous and Pervasive Application
» UMBC(University of Maryland, Baltimore County)Oll A{ JH &
» Ubiquitous Computing &3 & X|# 0= TF ontology & H SH

» Web ontology language! OWL& Ubiquitous Home Networki|
E2E S
» Corba2] ONTE E &I, FOAF, DAML Time T LY Tt 2 EEX|
g
» SOUPA Core2t SOUPA Extensionl. & 114
— SOUPA Core : uUbiquitous computingZ Tt &EHx01 0¥

— SOUPA Extension : SOUPA CoreZ2 FH HFE= HYE= FIHH
O + Ol 2| ontology HB& ATt 0l XIE
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* SOUPAZL| 1%

‘ SOUPA Ontology (2004-06) o] T
http: [/ pervasive, semanticweb, org/ont/ 2004 /06 — D[Cd'.;léi]fnt
//

Digital-Doc
[ddc]

ImgCapture
[icap]

Region
Conn Calc
[rce]

Liscatinn
[lac]

-#— owlimports
":} S0UPA Core

Schedule
[sch]

T

O SOUPA Extension
[ ] %ML Namespace

[Ref.] ebiquity.umbc.edu/paper/html/id/238/The-SOUPA-Ontology-for-Pervasive-Computing
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e Context Broker

Information Servers Semantic Web &
(Exchange Server, iCal, Web Services
YahooGroups, etc. ) (RDF, DAML+OIL & OWL)

Contexts in External Sources

Context-Aware Devices

Context

A knowledge bose
- Gt
m Reasoming Engine
Ethernet Context
gt ‘ m Acquisiton Modula
/8 Frivocy
; Manogement Module

Contexts in the Intelligent Spaces

g8y

Environment Sensors Device & Gadget Sensors
(Xanboo & X10 technology) (Java Ring, SmartCard etc.)
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e CORBA(Context Broker Architecture) &£ X|

|sBarol hasPart

Sensors in a building will
datect and repor the presence of

aople

Fersan
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UniversityCampus

., disjointWith isPanOl
T
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sUClassCd /

isPartCt —m=  Building

iﬁcurrcl'ﬂlylﬁ

PersontnBuilding - -3 -= "7 1 \ :

hasintention

rdis:subClassod
/ reffs s ubClassOf
—

Avadience

e — igParto
Lot rdfs subClaseOf

- . isCurrantlyin I
S S

Meeting Participan !
owldizjointwith I

Pbeati ng P laceln Buikding

-~

rdfs s ubClassOf n
- rdfs:subClassOf

-

rdfs:subClassOf

R
TalkEventHost . - — —l\— —
] hostshdesting ] invites — Speaker hasintention — " Speakerimeantion
i a -
v J ¥ -~
L. — — LF - - crwloone O
(:m:) . isInvitedBy e -
e " GiveSlideShowPresentation
;I -
I The parson agent of 8 speaker
Tha room agent will determine wil dm:arr‘nin.g- and _a"'-munm .
and report whether the room the intention of its user (::—EESpEEEhWitthE"dEShDW__::D
is hosting & maeting at the moment.
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e SOCAM

» Service-Oriented Middleware for Building Context-aware Service

=

owl:Thing

owl:Mothing Space
jCyation
| Company Hegmn | Device
|- compAddress + string [- devLocation * =pace
/USEDE'-.-‘IIK v
User FizedDevice i Mobile
[- useDevice : Device
[- userLocation © Space
hasDwner
| House Speaker Phone FOP CellPhone

mm hasOwner : User
mm housedddress ¢ string

Re-constructed by TopBraidComposer

LivingRoom Bedroom Bathroom

[Ref.] T. Gu et al. / Journal of Network and Computer Applications 28 (2005)
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» Domain-specific ontology for smart home

.............................
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T . subClassOf v m status
~DeducedActivity > T T
akingShower '

~—~., volume
_______________________________ <R | T
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&
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. startTime %o
g&ndTime | _ %
K ;
= Location )., subClassOf RSy, ; 3
[= *:?C\ : H
neaBy S AP B ) Bs,, :C_Garden > i
- o : longtitude N
atiude . \p, Room i :
Person alitude . \o 5 et s essesenst {
temperature o, & % @ | windowStatus g
; e, @ : doorStatus
- name noiselevel o QEU : -
hasChildren role =1 @ : curtainStatus
S J
status B v A ’
| posture o,
homeAddress , ndoorSpace™ jighiin
fmdPrefereng. humidity »
upper low-level
L nd: — owl:P —=> rdfs: I f
egend Q e lats owl:Property rdfs:subClassO
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# Good Defined Ontology
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Ontology Modeling \ Knowledge Process
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& mapping process

What? / Why? / How?
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o1 =X

o ZE=EX| 7|2 1+F XIMXY J|&= HE

» Y ¥E FE (context-aware information inference)

» AG X BT &S (user behavior learning)
» AHg Xt Q] I} (user Intention grasp)
» Temporal reasoning - prediction X A|

» Dynamic Group Community Service

| 8t Artificial Intelligencelt SEQ| &5
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* Knowledge Framework in KB Network Service

Flat form W
integrate E%_)&/_D//
Framework

Network Matching Framework

Personal
s Personal Privary &
communication
Control Cg';ﬂ' Trust Server
server
I EEmgn
, Profile bMag.:
S'E“' Personal Onf
N s Mag, =
P Our researnch = ASuEreyvEn
.......... . focus on that area
In KB n(_etwork wrace Dynamic Povide Framework
Service alication, Service directory, Basic Service Compao.
‘ . P

[Ref.] The source of figure is ETRI's Network Knowledge-Service Framework
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c LEZX| M UM IS Y
» HEZI3 X4 MUIAE Tt T X4 N I8

» CHE XA SO A 2 PE|= MH|AQ| XIS St K| QI8 X| Al
o121 oI gy

» BZHIL AIZHO| B0 [HE ALG XL BT S

» Y EEZ U ZeUAS O X|& 2EZX|E 0|88 SSNS
(Semantic Social Network Service)
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Frami =

— I
| Ontology Modeling

N |
s aF -l {Ontology Modeling Method I

r - - ff.'l"' —|
| Ontology Modeling I HI.II'I —EI:II'HFE HﬂMEdEE j I
: SE > (DntulugyM;Jdelinghb‘ﬂr - l_-_-_-_-_.T.T.T.T.T.T.Tli
| | Mulli—spl'lerenrh'mvdedgl - I
| Knowledge process (base) ll

Al Algorithm

| Knowledge process (ba Inference Emniiun 1'
' n | — Frame I
| “Fram |
' e e LML R L
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Ontology modeling | |
process

User
Preference

A o
M A SZ2X| &2 TS
82l Hlg E&a?
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:
o

Ontology Repository
Knowledge process

cenarioOil 2Hs&t ﬁ For Service

Knowledge retrieval — .

Network Device2)
Base Knowledge Retrieval
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