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MaOnolakol XtoxoL TG evotnTag 7

[ H katavonon tov Oempnmikod HovIEAOD yid TNV EMKOWVEVIA

TOV TPAKTOP®V GE EVA TOAVTPAKTOPIKO CUOTNHA
I H sloaywyn 01§ YAOOOEG EMMKOIVEOVIAG TPAKTOP®V

= Hvlomoinon mg emkowwviag ota mhaiota evog

APOYPANUUATIOTKOV TEPYPAAOVTOG AVAITTLENG TPAKTOP®V
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

H vAn g evotyTag 7

S %A Heamkxowwvia wgpéoo yia myv adiniemidpaon twv

TMPAKTOP®V

D B Ava@opd oe HovTEAA STMKOIVEOVIAG YA THV AV
npofAnuarog

S 7% HOeopia“Speech Act”
Ipwtokoira Emkowwviag & AAMAnieniSpaong - TAwooeg

To epfarrov JADE kat 1 vVAOION 0N TG EMKOVROVIAG

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ

AIEONEZ MANENIZTHMIO THZ EANAAAZ NMZ «EYDYEIZ TEXNOAOTIEZ AIAAIKTYOY»

AAnAentiSpaon ota IIE

Opwopog: Mia aMnlenibpaon napoxkvmter otav Svo 1
TEPLOTOTEPOL TIPAKTOPES OXETIOVTAL SUVAUIKA UECW €VOG
ovvoAov auotfaiwv Spacewv

[Ferber 1999]

% Ot aM\nAemidpaoelg mPOKLATOVY WG QIOTEAECUA piag
oe1pag 6pAoEWV, 01 CUVETEIES TWV OTOIWV EMNPEALOVV TN
UEAAOVTIKT) CUUTEPLPOPA TOV TPAKTOP®V.

% Ov Opaocelg pmopel va eival aueoceg 1 €UUECEG, |
poBeon N ywpig tpodeon.

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ andé ENOTHTA 5 A. STAMATHZ
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

TomoL AAMnAeTtiS paon g ota IIE (YAwoodpl)

Avefapmoia (Independence)
A Xvvepyaoia (Simple Cooperation)
IMapepnodion (Obstruction)
Tuvvroviouévn Xvvepyaoia (Coordinated Cooperation)
Artopkog Aviayoviouog (Individual Competition)
TuAroywog aviaywviopog (Collective Competition)
ATOHIKOG AVIAY®VIGHOG YA TOPOVS

(Individual Competition over resources)
TUAAOYIKOG AVTIAY®VIOUOG Y1 TTOPOVG

(Collective Competition over resources)

EYODYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ
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TOmolt AAAnAceTtid paong ota IIE

Atopkog Atopkog
AvVIaywviopog AVTIAYWVIOHOG
Y tépovg

Svvroviopévn TvAloywog EUMOV“‘()Q'
Tvvepyacia avTIay®ovicpuog AVTAYWVICHOG

Tvvepyaoia Y topovg
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

Mw¢ uTtopoVUE VA VAOTIOINGOVLE TNV EMKOLV@WVIX KO
™MV aAAnAeniSpaon petadV mpaktopwyv ?

% Emkowwvia pe guoikr yh\wooa (NLP) ?
% 'Oy1 akoua

®,

% Towg motée !

% Emkowovia pe tumomompévn e&edikevpevn yaowooa !
% Ovouadovtar ACLs (Agent Communication Languages)
% Mmopel va eivan StapopeTikeg HETAE Toug, A
% Ipémnel va Paoidovrat o koo amtodektd atabepotuma.

% T1a ™ ovvolikn AAANAETSpaAoT) ATTATOVVTAL CUYKEKPIUEVA TTPHOTOKOAAL

% Opidovv mpokaBopiopeveg akorovBieg avtarayrg LnvupudTmy
petald twv npaktopwv evog I,

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ

AIEONEZ MANENIZTHMIO THZ EANAAAZ NMZ «EYDYEIZ TEXNOAOTIEZ AIAAIKTYOY»

Tuvepyaoia Ipaktdpwv yia emidvon tpofApuatog
'‘Eva mtapaderyua: To povréro «Contract net Protocol»

% ZVUPvA [e autd To HOVTEAO o1 TpakTopeg evog ITITE propovv
va astoktnoovv Vo poAlovg: tov Srayeprotn (manager) kKot
oV avadoyov (contractor)

Eav évag mpdaktopag Oev pmopel va Adoel povog tou €va
TpOPANUA (XPNOLOTOIOVTAG TIG S1KEG TOV 1KAVOTNTEG KAl TOVG
TOJKOVG TTOPOVG), ATTOCLVOETEL TO TPOPANUA OE EMUEPOVG
épya (tasks) kot Aertovpymvtag wg Stayeiplotng mpoomabel va
Bpet alhovg mpdktopeg mov va StabBétovv T  amapaitnteg
KAVOTNTEG KAl TTOPOVG YA VA avaAdPfouy ta eMUEPOVS Epya
g avadoyot

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. STAMATHZ
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To povtero «Contract net Protocol»

Exw éva mpofinual

(a) ®aon Avayvepiong tov IIpoBanuartog

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ
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To povtéro «Contract net Protocol»

Alayeplotg
(Manager)
Avakoivwon AvvnTikot

Avadoyot

(Potential
\ Contractors)

(B) ®aon Avakoivwong 'Epyov

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. STAMATHZ
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

To povtero «Contract net Protocol»

Awayelplotng
(Manager)

ITpooopa AvvnTikot
Avadoyot
(Potential

Contractors)

(y) ®aon YnoBoing IIpos@opmv

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ
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To povtéro «Contract net Protocol»

Alayeplotg
(Manager)

AvdBeon gpyov

Avadoyog

(6) ®aon Tvvayng Tvpporaiov

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. STAMATHZ
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

Tuvepyaoia IpakTopwv yia emidvon tpoApatoc:
To povtero «Kataotpwong ITAavev»

% TOUP®VA PHE AUTO TO HOVTEAO TO TIPOBANUA AVTIHETOILETAL KOG
TpOPANUA KATAoTP®WONG TAGvoy (planning). Ot mpdktopeg
evog TITIIY ouvepyalovtal yia tnv OSnuiovpyia evog Kowvou
TTAQVOL TO omoio meprlaufavel Tig UEAMOVTIKEG evepyeleg Kal
aMnAemdpacelg Hetald Twv TPAKTOPWV Yid TV €AVOT TOV
spofAnuaTog.

IT¢ mapamdve evepyeleg mpofAsmetal kat 1 Suvarotnta

£MaVad1aThrmon g Tov TAavov.

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ
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Tuvepyaoia Ipaktopwv yla emidvon tpofApuatoc:
To povréro «Kataotpwong IIAavev»

H Tlolvmpaktopwikn) Katdotpwon ITAavou piopel va mapet 6vo
HOPPEG:

Kevtpomoumpévn kataotpwon IIAavov: Ity mepintwon
auTn évag mpaxktopag aidel To POAO TOU CUVTOVIOTH]. Ag&yeTal
OAQL TA EMPEPOVE TTAAVA TOV AWV TIPAKTOP®YV, TA EAEYXEL YU
mBaveég GUYKPOVOELS, TA TPOTOTMOLEL KATAMNAQ KAl TTAPAYEL TO
KOWO TAAVO.

Katavepunuévn kataotpworn ITAavov: Iy mepintmon autn
KGOe TPAKTOPAS QITOKTA €VA HOVIEAO TWV TAAVEOV TOV
VAOAOUTOV TPAKTOP®V. Ol JIPAKTOPEG EMKOVWVOUV UETAED
TOUG Y1 VA KATAOTPMOOUV KAl VA EVIUEPMOOUV TO JTAAVO TOUG
KAl T Hovteda twv GAAwV, emg 0Tov apbolv OAeg o1 mbaveg
OUYKPOVOEIG.

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. STAMATHZ
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H Oewpla twv AekTikwv Apacewv (Speech Act theory)

% O1 yA\wooeg emxowvmviag mpaktopwv Pacidovial ot Osmpia
Tov Asktikov Apaoewv (Speech Act theory)
[John Langshaw Austin, 1962]

“ H Bewpia Slatvnmvel 6Tt 1) emkovwvia etvat pia popen Spdong.
SOUPOVA e QUTNV TEPLYPAPETAL TG 1) XPNON AEKTIKGOV
eK@EPACE®V 08NyolvV OTNV EMTUYNUEVI] VAOTOINOT] TGOV
poBecge®V £VOG ATONOV (1) KA1 TTPAKTOPQ).

% KaBe Aektikn) éxgpaorn amoteiel pia Spaon (action) mov
TPOKAAEL AAAAYT] KATAOTAONG TOV KOGLOV (TOv mpakTopa).

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ

AIEONEZ MANENIZTHMIO THZ EANAAAZ NMZ «EYDYEIZ TEXNOAOTIEZ AIAAIKTYOY»

H Oswpla twv AekTikwv Apacewv (Speech Act theory)

% Oewpeital OTL &vag OWIANTAG HECK TWV AEKTIKGOV Opaoewv
EKPPALEL LOYVPIOUOVE, AITIHOELS, TPOTATELS, EMBOULIES K.AT. KAl Ol
Opaoelg auteg MPOKAAOUV aA\ayn VONTIKNG KATAOTAONG OTOV
QT0dEKTN-aKpoaTH).

< Iapaderypa Aektikrg Spaong: «kAeioe 1o mapabvpo»

% Zopugpova pe tn Bewpia Speech Act vtdpyovv 3 OWerg aAvVTNG NG
AekTikng Spaong:

> H @von mg ék@paong (Locution): m.y. o10¢ T0 Aget,
71010¢ elval 0 TApAANITNG, 7010 Tapddupo

» Yxomovpuevo vonua (Ilocution): Apaon petagopdg
npoBeong (auTtodg mov pAdel BeAel avtdg oL ToV akoLEL va
KkAeioel 1o mapabupo)

> Apaor) sov tpokaieitan (Perlocution): 7.y, avtog mov
akovoe kAeivel to mapabupo.

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. STAMATHZ
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

IITIX: NpwtdkoAda emikovwviag Kat aAANAETiS paotg

Ta tpwtokoira emkowmviag (communication) kabopifovv
KAVOVEG AVTAAAAYTIC UNVLUAT®V Katl 0pidovv Staldyoug pe vonua.

Ta IPWTOKOAAA aAAnAemidpaorg Siémovv v avtalayr) oelpag
UNVULATOV HETAED TTPAKTOP®V, OMTWC:

. Ta tpwtokorra cvvepyaoiag (cooperation protocols )
kaBopidovv Eva TAAIO10 HETA OTO 0IT010 01 TPAKTOPES LITOPOLV VA
OUVTOVIOOLY TIG SPATELS TOUG YA VA TTETUXOUV TNV AVOT)
oLVOeT®WV/6V0KOA®Y TTPOPANUAT®Y oUVEPYAdOUEVOL

Ta tpwtokoira Stampaypatevong (Negotiation)
XPNOLOTOI0VVTAL OE TIEPIOTATELS TTOV Ol TIPAKTOPES EXOLV L1
ovpatolg 0TdKoVE £TO1 WOTE va Yivel Suvatodg o cupPipacuog Heow
emALON G TWV CUYKPOVOEMV

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ

AIEONEZ MANENIZTHMIO THZ EANAAAZ NMZ «EYDYEIZ TEXNOAOTIEZ AIAAIKTYOY»

IIX: TA\wooeg Emkowmwviag [Ipaktopwv

% Ta va yivel Suvat) n aAAnAemidpacn twv TpakTopwv
autaLteltal ) emKovevia Tovg va kabopidetar pe
CA@PNVELA QWTO TO TPOTOKOAAO.

<% Ta v meptypa@r] g EMKOIVEOVIAS AITAITOVVTAL E101KEG
yAwooeg, o1 TAmooeg Emkowmviag ITpaktopwv (Agent
Comumunication Languages - ACL)

% Xmv nepintwon mov éva IIIE ypnowomotel m Sikn tov ACL,
yia va etvat Suvatn n avarttuén avolktov kat ovpfatoyv ITIE
elval ammapaitnTn n ¥Prjon evog KOWWOU TP TOKOAAOV.

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. STAMATHZ
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

IIZX: TAwooeg Emkowvwviag Ipaktopwv

% H yhAwooa KQML
(Knowledge and Query Manipulation Language)

« FIPA ACL
(Foundation for Intelligent Physical Agents)

% JADE (Java Agent DEvelopment Framework)

YAomotel v emkovwvia Ue ETo1eg KAAOGELS TTOV
emekteivovTal

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ

AIEONEZ MANENIZTHMIO THZ EANAAAZ NMZ «EYDYEIZ TEXNOAOTIEZ AIAAIKTYOY»

IIX: TA\wooeg Emkowmwviag [Ipaktopwv

Ye ka0e yA\wooa emkowvwviag teprappavovrat
3 CUVIOTMOEG CUVTAKTIKOV:

H efwtepkr) yAwooa: kabopilel Tig AeKTIKEG eEKPPATELS
(speech acts) OV XpNOWOTOIOVV O TPAKTOPES YA VA
ETMKOIVWVNOOVV KAl OpiEL Eva (pAKENO QITOOTOANG TOU
unvopatog.

H eowtepkn yaAwooo: (1 Y\oooa mepiexopevov) kabopidet
TOV TPOTO (CLVTAKTIKO) TTOV YPAPETAL TO TEPLEXOLEVO TOV
unvopaTog.

To Ae€wo: ITeprypagel to medio 0p1opol TV OPWV IOV
XPNOLOTOIOVVTAL Y1 TO TEPIEXOUEVO TOV UNVOUATOG LE TN
LOPPT] EVVOLDV KAl OXETEMV LETAED TOVG

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. STAMATHZ
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Mop@n pnvopatog e KQML

(KQML-act
:sender <word>
:receiver <word>
:in-reply-to <word>
:language <word>
:ontology <word>

:content <expression>

H KQML opiet 41 pnvipata Xwpiopeva oe 11 KAtnyopieg

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ

AIEONEZ MANENIZTHMIO THZ EANAAAZ NMZ «EYDYEIZ TEXNOAOTIEZ AIAAIKTYOY»

Mapadetypa pnvopatog o KQML

(ask-one
:sender Agent450
:receiver Agent435
:language KIF
:ontology cycbase

:content (salary 980765 ?amount)

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. STAMATHZ
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Mapaderypa pnvopatog o KQML

(tell
:sender Agent435
:receiver Agent450
:in-reply-to id-msg-005
:language KIF
:ontology cycbase

:content (salary 980765 31500)

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ
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OL TUTIOL IMVU ATV (ETUKOLV@WVLIAK®OV TIPAEE®WV)
kata FIPA ACL

FIPA Communicative Acts (22)

Accept Proposal Propagate
Agree Propose

Cancel Proxy

Call for Proposal Query IF
Confirm Query Ref
Disconfirm Refuse

Failure Reject Proposal
Inform Request
Inform IF Request When
Inform Ref Request Whenever
Not Understood Subscribe

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. STAMATHZ
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

Katnyoplomoinon npatewv emkowvwviag o€ FIPA ACL

Kartnyopia Emikoivwviakn Mpagn
(communicative act)
MeTaddoon MNAnpoopiag confirm, disconfirm, inform, inform-if,

(information passing) inform-ref

Aitnon MNMAnpogpdépnong query-if, query-ref, subscribe
(requesting information)

Alatrpayudreuon accept-proposal, cfp, propose, reject-
(negotiation) proposal

EkTtéAeon Evepyeiwv agree, cancel, refuse, request, request-
(action performing) when, request-whenever

Mnvupata AdBoug failure, not-understood
(error handling)

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ
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Mapadetypa pnvopatog os FIPA ACT

(request
:sender (agent-identifier :name niki @it.teithe.gr)
:receiver (agent-identifier :name bob@lisbon.pt)
:ontology travel-assistant-europe
:language FIPA-SL
:protocol fipa-request
:content
""((action
(agent-identifier :name bob@lisbon.pt)
(book-hotel :arrival 15/06/2019 :departure 20/06/2019)
n"

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. STAMATHZ
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ

NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

OLOavég Tapapetpol unvopatog o€ FIPA ACT

vy
v
v
v

Parameter

Category of Parameters

performative

Type of communicative acts

sender

Participant in communication

receiver

Participant in communication

reply-to

Participant in communication

content

Content of message

language

Description of Content

encoding

Description of Content

ontology

Description of Content

protocol

Control of conversation

conversation-id

Control of conversation

reply-with

Control of conversation

in-reply-to

Control of conversation

reply-by

Control of conversation

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ

AIEONEZ MANENIZTHMIO THZ EANAAAZ

ENOTHTA 6

A. ZTAMATHZ

NMZ «EYDYEIZ TEXNOAOTIEZ AIAAIKTYOY»

dakedog KaL tepLexOpevo Mnvopatog kata FIPA

Envelope

| Transport
information

Payload

« | Encoded
message

Message

Message
parameters

Message

Content

content

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ

ENOTHTA 6

A. STAMATHZ
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Ymo-emineda (sub-layers) emkowvwviag kata FIPA

Sub-layer 7 : Interaction protocol

Sub-layer 6: Communicative act

Sub-layer 5: Content expression

Sub-layer 4: Ontology

Sub-layer 3: Messaging

Sub-layer 2: Encoding (XML, String, Bit-Efficient)

Sub-layer 1: Transport (HTTP, IIOP, WAP)

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ
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MpwtokoAdla AAAnAsmtiSpaonc [Ipaktopwv

Eival ammoAUTwG atrapaitnTa:

lNa TNV atropuyr KATOoTATEWY XA0UG
Tnv IKavoTToinan KABOAIKWY TTEPIOPICHWY
Tnv eKUETAANEUOT KATAVEUNUEVNG EUTTEIPIAG

Tnv adgnon Tng atmmodoTikeTNTaG Tou MM

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. STAMATHZ
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

lFevikég Katnyopieg [IpwTtoKoAA®VY
AMmAenti8paong Ipaktopwv

MpwTtékoAAa Baaiopéva atnv Opydvwaon
(Organisational Structure Protocols)

MpwTdKoAAa ZUvawng ZuuBoAaiwv
(Contract net Protocols)

MpwtokoAAa MNMoAutrpakTopikhg KatdoTpwaong MAGvwyv
(Multi-Agent Planning)

MpwToKoAAa AloTTpayuATEUONG
(Negotiation Protocols)

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ
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MpwtokoAdla AAAnAsmtiSpaonc kata FIPA

-
Interaction Communicative Content
Protocols Acts Languages

! S . 7

FIPA Interaction Protocols (IPs) specifications deal with pre-agreed message exchange
protocols for ACL messages. Below are the Preliminary, Experimental and Standard
specifications relating to IPs.

These are available in one download file from here.

Identifier  Title

SC00026  FIPA Request Interaction Protocol Specification
SC00027  FIPA Query Interaction Protocol Specification
SC00028 F1PA Reguest When Interaction Protocol Specification
SC00029 _ FIPA Contract Net Interaction Protocol Specification
SCO00030  FIPA lterated Contract Net Interaction Protocol Specification
XC00031 EIPA English Auction Interaction Protocol Specification
XC00032 FIPA Dutch Auction Interaction Protocol Specification
SC00033 FIPA Brokering Interaction Protocol Specification
SC00034  FIPA Recruiting Interaction Protocol Specification
SCO00035  FIPA Subscribe Interaction Protocol Specification
SCO00036 FIPA Propose Interaction Protocol Specification

https://www.fipa.org/repository/ips.php3

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. STAMATHZ
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

MpwtokoAda AAAnAenidpaong kata FIPA

FIPA-Request-Protocol

request

refuse
[refused]

H agree
[agreed and
notification necessary]

failure

- inform-done : inform

inform-result : inform

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6

A. ZTAMATHZ
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MpwtokoAda AAAnAenidpaong kata FIPA

FIPA-Cancel-Meta-Protocol |

Paricipant

cancel{canceled-communicative-act)

inform-done : inform
[not failed]

failure

[failed]

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6

A. STAMATHZ
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ

NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

MpwtokoAAa AAAnAenidpaong kata FIPA

FIPA-ContractNet-Protocol )

Initiator ‘

Participant

refuse

propose

reject-proposal

accept-proposal 1=K

ksj

failure

inform-done - inform

Inform-result : inform
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MpwtokoAda AAAnAenidpaonc kata FIPA

Fl F’A—Iteraled—ConlraclNel—Prolacou

Initiator |

Participant

refuse

propose

reject-proposal-1-

[nonfinal reject-proposal
=

iteration]

L]

cfp-2 - cfp

reject-proposal-2:
reject-proposal
K-p

[final accept-proposal
iteration] 0Pk

inform

Tailure %

ENOTHTA 6
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TMHMA MHXANIKQON MAHPO®OPIKHZ-ATEIO MMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

JADE: llepariov avamTuEng MOAAXTIA®V TIPAKTOPWV

JADE: Java Agent Development Environment (Framework)

EAevBepo Aoyrouiko (Open Source)
Web site: http://jade.tilab.com

(H) JADE eivau mAnpwg vhomowmuévn oe Java. H dnuiovpyia,
0 JIPOYPAUUATIONOS KAl 1) EMKOWVGOVIA TV JPAKTOPWY
ouvioTavtal OTnV EMEKTACT] KAAOE®WV TWV ITAKET®WV IOV
TTAPEXOVTAL.

EYDYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 7 A. ZTAMATHZ

TMHMA MHXANIKQN NAHPO®OPIKHZ-ATEIO MMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

JADE: llepfarAiov avamTuEnG TOAAATIAMV TIPAKTOP WV

é‘ Eivan mAnpwg ovpfatn pe tig mpodiaypagég (otabepotuma)
g FIPA (Foundation for Intelligent Physical Agents)

ITapeyel &va OAOKANPWUEVO YPAPIKO meplfAAlov yia T
Sayeiplon, MV ATooPAAUAT®OT] KAl TNV TapakolovOnon
TWV TIPAKTOPWV

Emtpénel v xivnuikotta (mobility) Tov kwdika kal g
KATAOTAOTG T®V TIPAKTOPWV

Yroompilel ovvOeteg akolovbieg emKovmviag Ipaktopwy

EYDYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 7 A. STAMATHZ
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JADE amoteAei Aoylopiko tomov middleware

. apHOYEG
appoyég

Middleware
Operating System Operating System

Hardware Hardware

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ
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Mult-agent distributed application

e.0 ¢

e T e
| 0E :
JAVA VI LAYER

Internet Wireless environment
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ

I'evikn eikéva evog IIE otn JADE :

D
G | (o)

A ®

Agent Management System

NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

Directory Facilitator

Agents

ed

_ Is registered AT

ot ) (o
2y \lJ <

s registered
“‘“h E
=

Platform 1 _x;

m

—
T

g e
A

/,;F)

Platform 2
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AIEONEZ MANENIZTHMIO THZ EANAAAZ

Apyttektovikn JADE

A. ZTAMATHZ

NMZ «EYDYEIZ TEXNOAOTIEZ AIAAIKTYOY»

H JADE Baocietat oto povieho vfpidwng apyttektovikng P2P

ii

i
i

m
&

H -

o
N

L

S

ApY1TEKTOVIKT)

Apy1TeKTOVIKT)
Peer to Peer (P2P)

Client/Server
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

H JADE givan suppatn pe Tig mpodiaypa@ég FIPA

FIPA Standard: Services provided by a Platform

provides

Normative Optional

Life cycle
Management
Agent-Software

Integration
White page

service

Yellow page
service

Message Transport
service

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ané ENOTHTA 6 A. ZTAMATHZ
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Main Container

[Tepieyel 2 e181KOVG TPAKTOPEG:

» Tov “Agent Management System” (AMS) sipdktopa 0 071010g
TTAPEYEL LN PECIEG OVOUATOSOTNONG TV TTPpakTopwv (White
Pages) pe Stao@aiion povadikotnTag kat piropel va dnuiovpyet
KO VAL TEPUATIZEL TTPAKTOPES

Tov “Directory Facilitator” (DF) ntpaxtopa, o omoiog mapeyet
vmnpeoia «kitpvov oehidwv» (Yellow Pages) péow twv omoiwv
£vag TPAKTOPAS LWITOpel va BPet TIg LTNPETiEg TTOL KAVOLY
S1abe011eg AMOL TTPAKTOPES V1A VA TIG XPT|OLOTTOUOEL OTAV
QUTALTELTAL Y10 VA TTETUXEL TOVG OTOXOVG TOH.

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ané ENOTHTA 6 A. STAMATHZ
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

To tepaArov TG JADE
") rma@192.168.15.47:1099/JADE - JADE Rermote Agent Mansgement G‘IL;I; - 7;' [P e

File Actions Tools Remote Platforms Help

container Il _ @@ B E IR
7 £3 AgentPlatiorms name | addresses ‘ state awner
¢ £1"192.168.15.47-1099/JADE" |NanE |ADDRESSES |STATE [OWNER
¢ @8 Main-Container
AMS (Agent © ams@192.168.15.47 1000/ADE
Management B di@192.168.15.47:1099/JADE
System) @ rma@192 168.15.47-1099/JADE

DF (Directory
Facilitator)
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Awxxeipion kat Emkowwvia Mpaktopwv otnv JADE

IIeprypapn Ovroloyiag Stayeiptong Ipaktopwv

Agent

Director Facilitator
h as a Management System

Agent
Platmrm
hGStS

contains
0.n

o.n Agent w\\has a
“
/ \\\ Agent
uses_a M Description

Message Transport Service
Atayepidetat OAeg TIg avtallayég
Yellow Page Services UNVUUATOV HETAED TV TPAKTOPWYV
eite avrol Bpiokovrat oty ibla
TAQTPOPUAQ giTe OE SIAPOPETIKES
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TMHMA MHXANIKQON MAHPO®OPIKHZ-ATEIO MMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

Anpovpyia Mpaktépwv otn JADE

H JADE mapéyel pia Paoikn kAQOTn OPLOHOV TPAKTOPA
«Agent»

O IIpoypapuatiotng opidel Eva VEO TPAKTOPA ETLEKTEIVOVTAG
T Paoikn kAdon Tov paKTopa.

import jade.core.Agent;

public class MyAgent extends Agent {
protected void setup() {
// Ylomoinon apx(kng¢ pebodou
System.out.println(“Hello! I am"
+ getAID () .getName ()+ ” and I am ready!”);
}

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 7 A. STAMATHZ
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Tupmnepr@opéc lMpaktépwv ot JADE

¥t JADE o1 tkavotnteg evog IPpAKTOPA VAOTIOOVVTAL LIE T
Bonbeia ovpmeprpopmv (behaviours)

H JADE Swbeter oyxetikn PiAobnkn pe khaoeig otig onoieg
opidovtal o1 Baoikeg AeITovpyieg KAl TA XAPAKTNPLOTIKA TOV
ovpmeprpopwv. O IIpoypappatiot)g vAomolel  pia
OLUITEPLPOPA EVOG TTPAKTOPA TTOV AVATITUOCEL EMEKTEIVOVTAG
TIG KAAOEIG AQUTEG.

O1 evepyereg oV TPAKTOPA VAl ATTOTEAECUA TNG EKTEAEONG
TOV GUUTEPLPOPDV.

(Méow ¢ KANong opwouevng ueBodov action() wkaBe
GUUITEPLPOPAC)

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 7 A. ZTAMATHZ
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TMHMA MHXANIKQON MAHPO®OPIKHZ-ATEIO MMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

Tvuneprpopiéc Mpaktopwv otn JADE 2

Opidovtatr tp1ov 18wV ovpmepupopeg (behaviours)

é Tvumeprpopeg Aming ExtéAeong
(One Shot Behaviours)

é KukAkeg Svpmepupopeg
(Cyclic Behaviours)

é Tvumeprpopeg 'eviko THov
(Generic Behaviours)

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 7 A. STAMATHZ
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Tupmnepr@opéc Mpaktépwv ot JADE (3)

IMapaderypa opropol CupIeEPUPOPag:

import jade.core.behaviours.*;

public class myBehaviourl extends Behaviour f{

public void action() {
while (true) {
// o k&ddixag¢ vdomoinong tng pebédou action()
}

}

public boolean done() {
System.out.println (“"Bye bye");
return true;

}

EYO®YEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 7 A. ZTAMATHZ
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TMHMA MHXANIKQON MAHPO®OPIKHZ-ATEIO MMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

0 xUkAo¢ {w1¢ [IpakTtopwv

Suspended

Unknown
Destroy
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0 kVkA0G {w1)¢ eVOG ipakTopa ot JADE

A gent has been killed
doDeless (1 method called)? »| takeDown ()

Get the next behaviowr from the
pocl of active behaviowrs

!

| b.action()

]
T —
NO _— B
- =l b.done () ? rt::\:—*

YES

Femove currentBehavicur from
the pool of active behaviours
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

Emukowwvia Mpaktopwv otnv JADE

% H emxowovia petald mpaktopwv oty JADE Paociletar oe
aovyypovo mEpacua unvopatev (asynchronous message
passing)

% Ka&Be mpdaktopag Swabétel pia ovpa vmwodoyng punvupatwv
(message queue), otnv omoia to nmepiBarrov extéleong g JADE
QTOHETEL TA UNVULATA TTOV ATTOCTEAAOVTAL QIO AAAOUG TTPAKTOPEG
KOl TOV EVIHEPDVEL.

% To moTe 0 mpaxtopag Ba eEayel Eva PV At TNV oVPA KAl av
Ba 1o efumnpetnoel eivar ot Swr] Tov SwkaoSoocia
(ovolaoTikd amoteAel oxeS1a0TIKT ATOPACT) TOV TIPOYPAUUATION
TOV TTPAKTOPQA)

EYO®OYEIZ TEXNOAOTIEZ — MPAKTOPEZ ENOTHTA 6 A. ZTAMATHZ
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AmooTtoAr] Mnvupatog otn JADE

Get the message
Prepare the from the message

message for A2 K / queue and process it
\m :‘ |, AQ/ I
Post the message in

Send the message
A2's message queue

Distributed JADE run-time

Figure 4.4 The JADE asynchronous message passing paradigm
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AIEONEZ MANENIZTHMIO THZ EAAAAAZ NMZ «EYOYEIZ TEXNOAOTIEZ AIAAIKTYOY»

AmooTtoAr) Mnvipatog ot JADE

% H amootoAn] unvopatog oe évav Ao mpaktopa Paociletal
ot Snuiovpyla evog avtikelpévov tomov ASLMessage kat 1
tomoBemon ipuwv ota nedia tov (data members)

ASLMessage msg =new ASLMessage (ACLMessage.INFORM);
msg.addReceiver(new AID(“Peter”, AID.ISLOCALNAME));
msg.setLanguage(“English”);
msg.setOntology(“Weather-forcast”);
msg.setContent(“Today it is raining”);

send(msg);
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EEutmpétnon Mnvopatog otn JADE

% O mpaxtopag extehel 1 pébodo receive() n  omoia
npaypatomolel mpdén efaywyng (dequeue) amd v ovpd
VITOSOYTG UNVVUATWY KAl 0TI OLVEXELA TO EMECEPYALETAL

ASLMessage msg = receive();

if (msg != null)
{
// kOSwag yra v e§uan pEtnon tov unvouatog
}
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Yuvvepyaoia Ipaktopwv o€ JADE

e ExIlir

requestForQuote(itemID) requestForQuote(item|D)

guote(itemliD, itemPrice) quote(itemiD, itemPrice)

acceptQuote(itemiD, itemPrice) rejectQuote(itemiD, itemPrice)

goods{itemID) terminate

—e—m—— e ———e — —————
R i N e e ek R i o

payment({itemPrice)

Amotuynuévn Tvvaiiayr)

terminate

|
1
|
=
|
1
|
1
|
1
|
e
|
|
|
1
|
1
|
=
|
1
|
|
|

I
I
I
I
I
I
I
B
I

IMetvynuévn Tvvariayr)
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MOAG Bpeite xpovo:

Eykataotote kar SovAgyte oto mepiffariov g JADE.
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