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§1. Design of M3 Application

»  Multi-Agent scenario (execution steps)
Shared knowledge (smart space)
Cooperation of multiple agents (KPs): indirect interaction
Event-based model: subscription
Reasoning: deducing new knowledge

»  Application Layout (hardware & software)
Devices, services (processing), end-users (Ul)

»  Ontology (problem domain)

Knowledge structure model
Smart space composite model

»  KP design

List of all KPs and their mapping to the layout

KP implementation template (fill for each KP)
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Application layout

Devices, services, end-users
Scale: embedded, mobile, stationary, ...
Owner: personal, multi-user, public, ...

Processing: sensor/producer, consumer, reasoner; a
combination

Role: functions in the smart space
Interaction: human, machine
Platform: Linux,Android, Windows, ...
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Ontology

» Ontology class graph
Classes and properties
» Ontology instance graph
Individuals and properties
» Support for reasoning (query-based)
» Context awareness
» Your ontology development toolkit
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Smart Space Content:
Knowledge Base

» Problem domain and environment

» Knowledge and its classes

» Relations among classes

» Providers, consumers, ...

» Derivative knowledge and reasoning

» Space compositions:
personal space, multi-user space, application
space, ...
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KP Design

» Function (in scenario)

» Devices and platforms

» Processing type (architectural role, user)

» External interfaces (e.g., Ul)

» Knowledge used (shared & local) and algorithms
» CASE tools
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Simple project: steps

I. ldea (brief description)

2. Architecture: cooperation of KPs
smart space + KPs + devices
scenarios + data flows + presence detection

3. Ontology and knowledge base
class graph + instance graph
reasoning: query-based

4. KP design
Plan of implementation

5. Simple code and demo
labs
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Characteristic Properties

» Not a database or a web service
» User localization:*“space concept”
Surrounding devices
External services if needed
» Smart services: when, what, to whom, how, ...
» Use of shared data as a system
» Semantic linking: “hub property”

9 Dmitry G. Korzun, 2011-2021

Service Intelligence
(“Smartness”)

» Multitude of scenarios (non-fixed priory)
» Context-awareness

» Adaptability

» Personalization

» Dynamic join/leave of participants
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§2. Architectural patterns

» Participating KPs
Different roles in application
Different knowledge interpretation
Different cooperation strategies
within the multi-agent system
» Challenges
Dynamics: joining and leaving the space
Smartness of services:
Knowledge reasoning (over the shared content)

Service personalization and context-awareness
Proactive service delivery
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Knowledge producers and
consumers

» Accumulation and provision

» Similarly to a shared database with readers and
writers

» No “smartness” (intelligence)

» Do not use in your projects in its pure form
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Knowledge interaction chains

» Pipes: linear chains
E.g., a simple weather application

» Tree-based
Each fact produces several new facts
One-to-many synchronization
Epidemic dissemination

» Network flows
Cycles are possible

Iterative processing
Feedback
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Knowledge mediators

» Smart space analyzers
Big Brother approach (for proactivity)
Services and their composition (see also knowledge
interaction chains)
» Function delegation
Mobile client has low capacity

Ideal case: client shares small piece of personal info
and consume the service
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§3. Examples

I. SuperTux game example (NRC, Helsinki)

Smart Conference System (SPIIRAS)
SmartScribo System for multi-blogging (PetrSU)
Smart Room (PetrSU)

Social Networks service (FRUCT)

SmartDiet: Personal Wellbeing Assistant and
Diet Planner Mobile Service (TUT, Tampere)

7. Open International M3 Semantic Interoperability
Workshop,
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Social Networks service §4. Student Projects

» Personal life-assistant services, which . .
continuously collecting, organizing s ’ Y ety » Students show their prolects

and reasoning over the user data
client applications for different devices
user databases on top of SIBs

NoKIA

» Focus is on the scenario, architecture, and design
» Making “smartness” (personalization, proactivity,

interfaces to other social networks

Basic definition of the
Ad-hoc telcos and other meeting Sl etC.)
services
Shared whiteboard and pool of ideas
Automated community management 220N (o
»  Community members can focus on
deliverables and not on processes Yos
A2
Sorial spate of
Users 182 —
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Yacte 1 npoekTa YacTp 2 npoekTa
MocTaHoBKa 3apaun MHoroareHTHasa APXUTEKTYpa U geTanbHoe
» KoHuenTyanbHasa mogenb (BM3yasbHas cxema). npoekTupoBaHue
» OCHOBHbIE GYHKLMM (CepPBUCHI A8 NOAb30BaTENS). » Odetanusaunsa Tpeb6oBaHWI B CLLEHAPMAX UCMO/Ib30BaHMA
» nOCTpOGHMe cepsucos B3aMMOﬂ,eﬁCTByl0LIJ,MMM areHTamum (LLIaI'l/I MO NOJy4EHuIo 1 06p360TKe AaHHbIX, a/IrOPUTMBI

(cueHapum nocTpoeHus cepsuca). 06pabotku 1 BKAbI MHGOPMALMK).

» Kakyo nHbopmaumio Hago aenatb obLLei ans areHToB
(obLee nHGOPMaALMOHHOE NPOCTPAHCTBO).

» AHa/NU3 MHTENNIEKTYaIbHOCTU B PaMKax pa3paboTaHHbIX
CLLeHap1eB UCNONb30BaHUA.

v

Mcnonbsyeman annapatypa ANA 3anycka areHTos.

BAK3KME CYLLEeCTBYIOLLME PELLIEHNUS MO YMHOMY
NPUONKEHMIO.

A 4

v

Kak NpoABAAETCA MHTENNEKTYANIbHOCTb.

A 4

Pa3smepHOCTb MPUNOXKEHUA (KOSIMYECTBEHHbIN cocTas
areHToB, Nnosib3osaTtesiei, 06bEMbI AaHHbIX).
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YacTs 3 npoekTa YacTte 4 npoeKTa

OHTO/IOrMUYECKOEe MOAENNPOBaHMe Mpoueccopb! 3HaHMIA

» UHTenneKTyasibHOe NPOCTPAHCTBO Kak 6a3a 3HaHui (B3). » [eicTBMA KaX4Ooro areHTa (npoweccopa 3HaHuit) B

» Kakaa nHpopmaums cTaHOBUTCA AOCTYNHOW BCEM KaXAom CLeHap1mn NoCcTpoeHNA CEPBNCOB.

(onmcaTb B cueHapuax). » [narpammbl NOC/eL0BaATENbHOCTM (AN15 CLLEHAapUEB) MK

» OHTONOrUA Kak SIorMyeckas cTpyktypa b3 (rpad BbICOKOYPOBHEBbII anropuT™ AencTBUIA areHTa (Kak
OHTONIOTMYECKUX KNaccoB). napasnenbHblil BbIMUCAUTE/IBbHBIN NpoLiecc).

» CeMaHTMYecKana ceTb Kak PpakTMyecKkana MHpopmauma, » [lecTBUA NO AOCTYNY K MHTENNIEKTYaIbHOMY
XpaHuMMasn B B3 B HEKOTOPbI MOMEHT BpemeHu (rpad NPOCTPaHCTBY.

OHTO/NOMMYECKUX MHANBUAOB). » JelcTBua (aNropuTMbl) MO aHAU3Y AaHHbIX.

14 ﬂ,eVICTBMﬂ no A0CTaBKe cepBUCa NOJIb30BaTeENO
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