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Indulas — 1995/6 www.fipa.org
tobb tiz telecom ceg, egyetem, ...

2005-t61 része IEEE Computer Society, IEEE CS Standard Group on ...
IEEE FIPA Standard Committee

éevenkent - taggylléesek, Newsletter, dokumentaciok

Szervezet (FIPA) adminisztrativ, mUszaki  Technical Committees
Working Groups
Special Interest Groups

Szabvany kerdése - “gyors szabvany”
- semmi megkotés agensek belsejére

- megkotes kdzosség épitésére
alapvet 6 k6zdsségi struktura szervezet = k6zOsség
(belépes, kilépés, normativak, specifikalt viselkedések, ...)
alapvet 6 kommunikacio

FIPA konzisztencia — HA alkalmaznank, akkor el6iras szerint viselkedjen.
FIPA szabvany - normativ (formalis, formalisan verifikalhatdé modellek)
- illusztrativ (leird informalis modellek, alkalmazasok)

FIPA dokumentacio - 0sszefoglald, formalis leiras, alkalmazasi példak
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Szabvanybol
Hangsuly
Agens kommunikacio Hogyan viszik at az Gzeneteket (transport)
Hogyan reprezentaljak az tizeneteket

(Adottsagok )

elosztott szamitasi platformok/ programozasi nyelvek
biztonsagi berendezések

konyvtari szolgaltatasok

kozbulsé6 kommunikacios technoldgiak

(Célok)

interoperability (rendszerek kdzotti egytttmikodes)
kiulonbdzd ACL reprezentaciok tamogatasa

kiilonbdzd tartalom nyelvek tAmogatasa

kulonbdzd konyvtari szolgaltatas-reprezentaciok tamogatasa

Mi nem kertlt be a szabvanyba (magas absztrakcio szinten, legfeljebb javaslat)
Ami nehezen formalizalhatd (pl. security, mobility)

Ami még nincs készen szabvanyositasra

Ami mar megfelel 6en szabvanyositott
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Szabvany altal lefedett témak:

Abstract Architecture
Agent/ Software Integration (6rokolt rendszerek)
Agent Message Transport

Transport Protocols, Envelope Representations ... String, XML, Efficient Binary, ....

ACL Representations
ACL Message Structure
Agent Management (platform, kotelez6 agensek)
Agent Management Support For Mobility
Agent Communication Languages
Interaction Protocols
Interaction Protocol Library Specification (AUML)
Communicative Acts Library (beszéed aktusok)
Content Languages - KIF (Knowledge Interchange Format)
- CCL (Constraint Choice Language)
- SL (Semantic Language)
- RDF (Resource Description Framework)
- Content Language Library Specification
Device Ontology Specification
Message Buffering Service Specification
Messaging Interoperability Service Specification
Ontology Service Specification
Reference Applications

Personel Travel Assistance, Personal Assistance, Nomadic Application Support, ...
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Részletek szabvanyf (izetekb 6l

Abstract Architecture Message Transport Interoperability

Managing Multiple Message Transport Schemes

Managing Message Encoding Schemes
Locating Agents and Services via Directory Services

Agent -ACL
- Services Directory Services

Register, Modify, Delete, Query

Encodigg — Transport Services

Transform Encoding, Query Encoding, ....

Message Transport Services

Bind Transport, Send/ Deliver Message

Agent-Directory-Services

Register — :
Agent-directory- Agent d"':fﬂpw entry

Agent entry » | Agent-directory-entry:

A ”}{YZ”
Agent-directory-entry:
IIAII

-

Agent
A

Agent-Directory-
Services

antry

Agent-directory-

t&genl-directory-

entry

Agent-directory-

entry

A
Queryfor

stockquote
agent
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Jovébeli kiterjesztéesek felé: Ontologies
Domains
Conversational polices
Mechanism used to control systems and agent
identity (resource management)
Agensek inditasa, megkeresése

advertizing agents

findi t [Tequast
Inaing agen S rzander (agent-identifier :name alice@mydomain.com)
(leiras alapjan) :receiver (agent-identifier :name bob@yourdomain.com)

rontology travel-assistant
: language FIPRA-SL
sprotocol fipa-regquast
scontent
*"{{acticn
fagent-identifier :name bobeyourdomain.com)
(bock-hotel :arriwval 15/10/2006&

, . :departure 0570772002 ... )
héjszerkezet, pymn

mint a KQML-nél 5'

tquary-raf
:sander (agent-identifier :nams B
:racelver (zet (agent-identifier :nams A))
s content
"*{i{icta 7x (p 7x)))"
: language fipa-sl
2012 Koof :reply-with gqueryl)
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Expressed in an Unique names,
Agent-communication-language regardless of transport
“x_‘_______

Sender: Agent-name
Receiver(s): Agent-name(s)

Message content

Expressed in a content-language
May reference ocne or more ontology

Addressingand
Message-encodi mare attributes
Meszage | essage
Sender: agentname
Sender: agent name :
Receiver(s): agent- Receiver(s): agent- Message
name(s) name(s}
Sender: agentname
Recebrer(s): agent-
Message content Message content name(s)
Message content
Payload
2012 nuupciatyv ©o ialiuiv i1V
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Két lizenet ugyanahhoz az agenshez mas szallitokbzegen keresztiil.
Uzenet titkositasa.

2012

Transport-message SMTP

Evelops
Sandar

Tranport-type: APA-SMTP
Transportaddress: 12349 jos.com

Tranport-proparias: MIME

Nacaiver:
Tranport-type: APA-SMTP

Transportaddress: abe @ local.w hiz. neE,

Tranport-proparias: MIME

Additionalattributes:

Contart-type: X-FIPA-meassage /

s
/
/
Payload I
7
Message /
7
Sender: 1234 4
Recaiver: ABC B

Message content

ﬁranspm‘tﬁddms ses\\

| are different than agent )

="

. e
_‘_-

,.-"

Transport-message:HTTP

Envelops

Sandar:

Tranport-type: APA-HTTP
Transportaddress:httpdhw ww .jos .com/
1234

Tranport- propertiesnone

Tranport-type: APA-HTTP
Transportaddress :hittp hw ww.owhiz.nat'
abc

Tranport- properties none

Additionalattributes:
ncne

Agent names ramain
the same, regardiess
of trans port.

Message encoding
may be differant

Payload

Message

T4 | Sender: 1234
Faceivar. ABC

Message contant
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Agent Management

Kbzdsseqg - definicid Agent Platform — fizikai infrastruktura (1 v. tébb hoszton)
- belépés/ kilépés
- taladlkozas (hirdetés, er6forras lokalizalas)
- k6z6sség beltli kommunikacio

Domén - Directory Services, Supporting Community

- White Pages (agens név — cim)
AMS — Agent Management System (agent name server), csak 1/ platform
(agens koteles bejelentkezni)

- Yellow Pages (agent name — service server)
DF — Directory Facilitator, 1 vagy tobb (DF Federation)

(agens nem koételes
- : i | Software | |
beJeIentkeZ n I) t...‘-‘-t.?:*.—*]r.'.-.:sﬂ.‘..-...l I:l Agent
et | ____1 Non-agent software
= ACL
FIPAD0023 - 60 -{
! Agent Lo Di '
FIPADOD23 ' i Lo irectory .
{ : i Management © © pooiator
i System o .
APIJ(
T s e L. i ACL
FIPADOO6T — | < Message Transport Service Jpuis BITP
2012 Kog o :
Rel i s s o JFAPA Agent Phatfonm |




Agent Life Cycle

agent platform bounded

application independent
instance oriented

unique

Active Agent

= MTS szallit feléje Uzeneteket

Initiated/Waiting/Suspended

= Uzenet pufferelés

Transit

= Uzenet pufferelés,
v. forward

AMS feladatai:
Suspend, Terminate,
Create, Resume,
Invoke, Execute
resource management

2012

. = — S
~
| Waiting : | Suspended )
b £ g y
AN : K
Wait AY /" Resume /
Wake Up "-.I , S ~ Suspend
I. _ _T -
! Active |
|"v.-"|-D'I-"E /"f I
/ Invoke
Execute :
_¥ yd _
_'/?. . . - .‘\\
| Transt | | Initiated
..-/; |
A — — d

Unknown
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Agent Management Support for Mobility Specification (obsolete)

Agent - moves code - new AP
- transfers identity and authority
Mobility - Migration A A

- Cloning A A

- Invoking A- B

mas oda kivankozik

Full migration
g Agent /

Flaiform

&

&. infarm [(maowve AJ/_L

. .ﬁ.gent\. 1. request (maove A] Agent
7. terminate (A) & A Flatform
1
T 3. inform (okay | fad)
4. inform (maowve A) 2. execute (A}

2. request [iranafer A) |
ferminate (4’

i
Horme |." Ag El"l‘t\

[tt van T Agent

&
2012 Platform '\\\—/
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Agent/ Software Integration

Nem agens jellegl szoftver gens-csomagolasa, becsatolasa az agenskdzdsségbe.
Agent - ARB (Agent Resource Broker )

- WA (Wrapper Agent )

FIPA konzisztencia szabalyok

- mit kell tarolnia?

- mit kell értenie?

- kivel kell

kommunikalnia? Outside Scope

request, query lizenetek P ARs
FIPA-ARB ontolégia e~
Request, T

Qqery proto,kollok , ~lient Wrapper T
bejelentkezés DF-nél Agent " Agent T system

WA agens helyzete és
szerepe a kdzonseg hataran.
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Software, Sofiware; Software,

Agent,
Apent
Apent Agen ok
ACL \|5““"‘3'§a| H - H A, H (ARE] H Wrappln) H (Wsing

Software, |

S S S A

KMTS

ARB regisztralja magéat DF-nél

WA regisztralja magat DF-nél

Alkalmazoi agens DF-nél keresi az ARB-t

Alkalmazoi agens ARB-nél érdeklédik a keresett szoftverrdl
ARB megadja a szoftver parametereit

Alkalmazoi dgens DF-nél keresi a szoftverhez tartozé WA-rol
Alkalmazoi agens WA-nal szolgaltatast ker

WA szoftver felé tovabbitja a kérést es a paramétereket
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Agent Communication
ACL Message Structure

Performative
Receiver
Content
Encoding
Protocol
Reply-With
Reply-By

2012

Sender
Reply-To
Language
Ontology
Conversation-ID
In-Reply-To

Kooperativ és Tanulo

Envelope

ACL

Comm. Act

Protocol

Content

Ontology

Language

17
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Agent Message Transport Service Specification

ACC — Agent Communication Channel

i Agent Platform R
_ Agent
Message Envelope Interpretation
To Message Payload
From e
Comments Me"ﬂmge Transport Service
ACL-Representation Ty )
L
Payload-Length
Payload-Encoding Message = Payload + Envelope
p
Date ¥ ™
Ecrypted . I'-.-'Iealsag’é. Transport Service
Intended Receiver
Received _ iMEssage Payload
Transport Behavior ' i ]
Agent
] ' Agent Platform
2012 Kooperativ ¢ ™ 4
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Interaction Protocol Library Specification
AUML - Agent-Based Extension to UML

Sequence Diagrams For Interaction Protocol Specific  ation
- Agent role(s)
- Agent lifeline — AsND/ OR/ XOR parallelism
- Threads of Interaction
- Messages - Predecessor
- Guard Condition
- Sequence Expression
- Communicative Act
- Argument List
- Complex Messages
- Nested Protocols

Protokollok: Request, Query, Contract Nets , English Auction , Dutch
Auction , Brokering, Recruiting, Subscribe, Propose, ...
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Eletvonalok elagazasai (AND, OR, XOR jelleggel)

+ <=l e L
Bl R ol e
Osszetett Uizenetek
:—@:— raquesl I
request .}_E i | |
: Ly aquery '
query ] : 1]
not-understocd J:’U i o inderstond }Ij
T can be abbreviated as E |
requast 3 1/request . request
quary - 2iuery query
2012 Kooperativ és Tanulo 20
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Egymasba agyazott protokollok (agyazott, atlapolt, 0sszetett)

o
s 4 * -
: 1
i 1

Brokar Retaller Whelssalier |
T commitment : -"'rl Eﬁ\' i
- ; . - ™
reQuest-0ood © i T = . request i
> : :
| ooy | |
! P Fequest i . Infarm
] i Lo praposs
i i
[oomemi] : _J :
' i = T o N —
! : . | |
Nestaed Protocol Interleaved Protocols
! Broker
e = [ I
comimitmenit ] ra
rEquest-qoad ; L
. _— Bequest
- — L5
i
L
' 'q.\-\- 1
request-pay .“, H
1
b "
1
"\- ——
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Vallalkozoi halok protokoll, példa.

FIPA-ContractiMot-Protooo )

Initiator Participant

i |
i
1

H cfp m_ |

: 1

i

L r refusa

m n

i dead-

1 .

| e

[| ]

L jEn- |

; propose i
i
]

K i

reject-proposal

accept-proposal =ik .
ke failura
. informn-done : inform
Irform-rasult : infom i
Rendszerek

|

FIP&-lterated-ConraciMet-

F'r-:t:r:-:d

Initator Partzipant
i i
i
|
m | ]
cfp-1: cfp |
 Fn
! refyse
(1 "
: dead-
i {: 1na T
i i
Lk |
i proposs !
= 1
rejeci-proposal-1; !
Menf oz reject-proposal !
iteration] K | |
|
k — > i
- reject-proposak: i
E < reject-proposal |
| P g
i [fina accept-proposal |
i teration] OFo = k
i o inform
Ije falure i
i
I
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: Initiator, Participant |
I ' 2 -
| informestart-of-auction - mform, i FIPA-Request-Protocol ,J
| cfp-1:cfp, not-undersioed®, :
i propose”, 3CCEPI-Proposa ' ! — —
-~ ! reject-praposal . ofp-Z:chp, : Irvitiafor Participant
=|PA-English-Auction-Frotocol H requesi’, informm i
| Imitisibor l “articipant |
| E ragueast
|—, i nform-start-of-auction n. !
1 cfp-1 M~ |
| n
E‘ e refuse
-1 1 {m 20} not-understood gy [refused]
= i n 2]
i T
. i i agres
i 1 propose | I -E: .
i [agreed and
I ER 'Y i " g g
- ! cfp-2 nodification necessary]
I
i | failure
accept-progosal I_:L_, :|<
[} L
|
1 2icip-2 i 1 - inform-done :inform O
i }( Y lageea
1inform-2 M s 1
T :' inform-resull ; inform
i 2irequest 1 ;,.: [T
- L T y,
2012 Kooperativ és Tanul 23

Rendszerek DT-HG, BME-



2. abra. Tiiz esetén varhatd lizenetvaltasok.

. tuzvedelmi
ajto0wy ajtolxx ajtolxy dfd df_main ~ agens
| |
. . ———
! 3ai:ﬂt cime? | E.ﬁlﬂtE‘ﬂHE‘ﬂtEﬂﬂD cime’ =

[
ajtok cimei |

|

|

| —

| 2 ajto cimey,.
|

|

\ |

requestibroadcastituzriadol)
[

| request{brogd

ossyes ajto cime?

. : os3zes ajto cime
fuzrado! | o

I__________

|
| |
i ! !
- = | '
HIF‘I".I‘II.EIEI_ | ,
| «tuzriadol | :
kinviftam : |

—al— | ! | : :
- ki nem nyilt ajtok listaja '
|
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Communicative Act Library Specification

Accept Proposal , Agree, Cancel, Call for Proposals, Confirm ,
Disconfirm , Failure, Inform, Inform_if, Inform_Ref, Not Understood,

Propagate,

Propose , Proxy, Query If, Query Ref, Refuse, Reject Proposal , Request, Request
When, Request Whenever, Subscribe

Inclusion Criteria

- Summary of Semantic Force and Content Type
- Detailed Natural Language Description
- Formal Model in SL (Acts’s Semantics, FP, RE)

- Examples of Usage

- Substantial and Clear Documentation

- Utility Made Clear

2012

.o e

( | ﬂgenti_ >

0

:ﬂessage th .......................................

Convert to transport form

l

Goal G

L

Beliefs B

4 e

In

tent |

b

o

Spe

ech act

h

J

M

sq M

Convert from transport form

I

Message delivery [ transportation service




2012

Commmmicative act ( Composite Prmutive
accept-proposal
agree v
cancel v
cfp v
confirm v
disconfinm v
faalure v
mform v
inform-if {macto act) ¥
inform-ref {macro act) i
not-understood v
propose v
querv-if v
guery-ref v
refize ¥
reject-proposal v
Tequest v
request-when v
request-whenever —
subscnibe v

* call for proposals

26



Semantic Language SL

(not <WIf>) (and <Wff0> <Wff1>) (or <Wff0> <Wff1>)
(implies <Wffo> <Wff1>) (equiv <Wff0> <Wff1>)
(forall <var> <Wff>) (exists <var> <Wff>)

B <agent> <expr>
U <agent> <expr>

| <agent> <expr> szandeka van és tervez
PG <agent> <expr> tartds célja van, de nem sziuksegk. tervez
(feasible <actexpr> <Wff>) igaz, hogy cselekvés megtdrtenthet

kozvetlenul utana Wff igaz lesz
(feasible <actexpr>) = (feasible <actexpr> true)
(done <actexpr> <Wff>) igaz, hogy cselekvés épp megtortént
és elbtte WIif igaz volt
(done <actexpr>) = (done <actexpr> true)

(iota x (P X)) pont olyan x, amire igaz P(x)

(any <term> <formula>) akarmilyen objektum, ami a formulat
teljesiti

(all <term> <formula>) minden objektum, ami ...

Bifi @=Bi @BI =@, Abnij ¢@=BiBjBi..... ()]
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Példa

Accept-Proposal
<i, accept-proposal (j, <j, act>, ¢ = i, inform (j, li Done (<j, act>, @)>
FP: Bia O-Bi ( Bifj a O Uifj a)
RE: Bja
a = li Done ( <}, act>, @) «—}hemtud/hisz beldle
Confirm semmit
<i, confirm (j, @)>
FP: Bi@UBi Uj@
RE: Bjo
Disconfirm
<i, disconfirm (j, @>
FP: =Bi@UBi (Uj@OBj @
RE: -Bjo
Cancel
<i, cancel (j, a)> = <i, disconfirm (j, li Done (a))>
FP: = li Done (a) Bi (Bj li Done (a) L Uj li Done (a))
RE: Bj - li Done (a)

2012 Kooperativ és Tanulo 28
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Content Language Specification

SL Semantic Language

- RDF Resource Description (ctp

Framework : : :

-sender (agent-identifier ;

- CCL Constraint Choice (ag V)

Language :Teceiver (set (agent-identitier : 1))
- KIF Knowledge Interchange

A rcontent

"({action {agent-identifier : 1)
Prolog

(sell plum 30Y)
(any ?x (and (= (price plum) 7x) (< 7x 10))))"

:ontology fruit-market

language fipa-sl)

Content Language Library Specification

2012 Kooperativ és Tanulo 29
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Nomadic Application Support

Nomadic Computing Mobile Devices
Network / Communication Technology Changes

Monitoring and Controlling Quality of Service

(rate, time, probability, constraints —
1. observing , 2. measuring , 3. collecting info , 4. analysis , 5. controlling )

Monitoring Agent (1..4), Control Agent (5), '‘propose’ protokoll
adaptalddas 'low-quality’ kdzegekhez

feladatok: valasztas MTP — Message Transport Protokol
MTC — Message Transport Connection
ACL, content representation

2012 Kooperativ és Tanulo 30
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Agent Platform &

agent| | ams

&CC

Agent Platform B

agent| | ams

i

v

MA

&CC

'Iu'nflr'lBIIrIEl 'lu'i'L.ﬁ.H |

2012

b { Hae

Wiraline WL
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Nomadic Application Support
- Negotiation of Message Transport Requirements (protocoll, representation)

Paramedic Scenario

Emergency Dispatch Center

Geographical Area, Wireless Wide-Area Network
1..N Hospitals, Wireless Local-Area Network

Agents:
Paramedic Support Agents (PSA)
Dispatch Support Agent (DSA)
Hospital First Aid Support Agents (HFASA)

Transitions
Patient ID, info retrieval
Patient medical history retrieval
Paramedic work support
Informing hospitals

2012 Kooperativ és Tanulo 32
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Device Ontology Specification

Message Buffering Service Specification

- -, o
4 - A H".l. _." Agent Fiaflorm 2

L Dl Agent

ACC — FIPA Magnyges Sutar H ADD
L W

Uzenet pufferelés kényszere mas technoldgiai bazist hasznalo
platformok kdzott, amikor a szallitokzeg minésége romilik.
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Messaging Interoperability Service Specification

Message Transport Protocol Conversions (Gateway funkciok)

MTP Gateway pl. IOP --- WAP
Message Envelope Encoding Gateway pl. XML --- bitefficient
ACL Encoding Gateway
Content Language Encoding Gateway (de u.a. a nyelv i)
Illr_.-"ﬁ Domain A \\ Ilrj/"d---l:h::nr11ain E ﬁm&“\.ﬁ
| |
Agent Agent
’ \ b4
—_ emmemmanm———n L Data - ey i ,
| Applicaion Data L‘_ Data g -i ﬁ'pp,g?gilf = E-F =2 ;'-FE---JHE Application Data !
1 __ N - 1 I - !
CL s — -
K ontent Language Encodng le| _:_|:I!E:" | Conizn: Jﬁ;ii:nmd nd = Content Language Encoding
P gt g J— ACL,
ACL Encoding | ACly AC lfﬁj:;"g ----- e ACL Encoding
Env,_, - - —
dlessage Envelops Encoding :___ _E_'H'_-u?__. Message %:_i?;znmd g -ET':E---F Mez=age Envelope Encading
Message Transport Profoce| —ﬁb Message E:__Tﬁ:; Frotoce £L|—P- Mzz=age Transport Protoco
\ / ! /
A e A vy

MNCIIUDSLZTICTN UV I TT'1\O, DIVIL"



Ontology Service Specification -
ntology
Designer

Query
- definition of terms
- shared ontology Qs Qs
- equ|va|ence testlng (Ontolingua) (ODL) (XML
- ontology location OEe o e
- term translation L Ontalogy Mon-FIPA Cumpnnentsj

; Agent 1 FIPA Components
Ontology Agent (OA) services |

) Message Transport Service
- ontology translation | | | |
. 7 Z 0z & Ontology .
(elvesztett info, ervényes axiomak, Agent 2 ‘ Agent 1 ‘ ‘ Agent 2 ‘ DF
konzisztencia elvesztése, ....) y
Extensicn When 01 extends the ontology 02
alhalmaz

Identical When the two ontologies ©1 and 02 are identical
Equivalent When the two ontologies 01 and 02 are equivalent mas repr.

Weakly-Translatablse

When the source ontology 01 is weakly translatable to
the target ontology ©2

Strongly-Translatable

When the source ontology O1 is strongly translatable to
the target ontology ©2

Approx-Translatable

When the source ontology ©1 is approximately
translatable to the target ontology 02

Renaszerek v 1-HG, BIVIE-
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H doue Jadex

Agent
IIfl-:'r*rzn.u.‘.ﬁn::ﬂl raﬂsnnin;\' _ Geect Capability
interpreter geal ¥
L ( Baliafs aal Goals
situations L condiians
.
Condtion ""d
v E\'E'ITDH ra'.nanE
Goal _\i Rlssactiw it Incormingg
delibaration facts messagas
Eﬁ.fents
Han:ue. >7,.
el Digpatch
{sub-)gaals
Applmuma'renﬁ
“I CugArg
Means—and Selec] S—
{ reasoning J pare '( ST J *
X
e =
201:
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File Actions Tools Remote Platforms Help

© P | | B S| 2

§ 03 AgentPlatforms |__name
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