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2 5 therefore be desirable if the interface coul d guide users thr LGHNOVhE02
many optio may have at any stage of the interaction. i faces
t hat adapt %%%yaéhar acteristics to those of the user are rgﬁﬂsg%ﬁ?? as
adaptive interfaces. These interactive software systens inprove their 3 0
ability to interact wwth a user based on partial experience with that user.
The user's decisions offer a ready source of training data to support

| earning. Every tinme the ~15 Nov 2~t WD 99166381 PCT/US99113377 -5

i nterface suggests sonme choice, the hunman3either accepts that
recomendation or rejects it, whether this feedback is explicit or sinply
reflected in the userqd VA |, VA r ) e
desirable in a user ishfé%glgeA'cl\Fa{taEgrﬁgrl’ﬁ%xhsirq\glégsé?to%sngliﬁe i 12?; gﬁgajlﬂg%égbabl e
to express his for AhnomnteAgens sn.dyodeedmgy ofithd Thirtl Un@trlagioses Verkstidpl an
Optimum I nteracti on: hgteracti on.should be limted to the situations in

whi ch the user 48 $,as ATGHIGFUES.s hatt o Langyages, nprings - Yenagsii@ht i e can

do it, or the tﬁm,},sm dhnid eA8/~FRnthdta ok & (A do next. 10
Not e here that Stfhzjc o] |nct er g@th%sgn or feedbgc{g&féégmtg‘ggl%gg?gg 'i's not
necessarily slesirabl eB. HayesRath, K Pflegerc BnbalamdagB. MptignatnyM. Balabamgsidius wher e
it is required, no.nore often and no.less often . Adaptability: Adaptability
coul d be about @W"&'ﬁ%ﬁ’fﬁ:ﬁcnéﬁg‘ﬁﬂfe&fc%?m‘i@ F%t%gﬁ@fei Bﬁelgge“éﬁﬁtF’E%t‘iE(%rﬁ but
more inportantl L REoSYoH SR WA EheinP&iRb W8t PoFdagplghOygyhe user's way of
expressi ng herlzliyaé1 alran?en(ﬂ ons. Twoglr?ai n@?sgﬂes thg'? ar(e)3 tlaken i nto account
in this regard are ge¥eSmhamadgem-onested Brigradmatg) Artificeat vadligenc® V! 60,
General i zation: An_adaptabl e systemin its sinplest formw Il |earn only
the instance thBP 1tPagesdih&erd®Paught (inplicitly or explicitly).

General | zallgn occur s\RCRiehlErati S PTKURAReISGHwhrk Abfs! CANARGICH R G701 Ve
problens it deens simlar. € success and degree of- géheralization,

t herefore, depettd ADM Vel 3r7eNbsT,dalyofoouhep. sigrdd, a47.ty function and the
threshold the system 2 5 uses to_distinguish between simlar and dissimlar

situations. Contradi & i@wyera LsyiiliaMulamodal Magg: | A Ageairbaser| Approach,

over-generalize,,TI Sma(slacciats e Erﬁr?a i e n a generalization
is in a manner ptg?user'g?d{)ﬁ'% nof&ﬁ%?@%&g e,ﬁ%@%@@’e&%% run into a
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2 0 which has not heretofore been used effectively for hunman- rrachr.gg.){
interfaces,  Under this paradigm which is known generally as an a "%‘é&“&
software aoOW8¥lure, a gr ven task is divided up |nto seve?%ﬂ"’”&?ﬂ%ﬁsks
and assigned to different "agents” in the system "Agents" are

conmmruni cati ng concurrent nodul es, each of which handles a part of the

deci si on-nmaki ng process. If the agents are 2 5 capable of |earning, they
are referred to as adaptive agents. Sone exanpl es of situations in which
agent - based interaction have been used arg as follows: Agents can be used
to allow the custom zed pr esent at| on of information. These agents

preprocess the d i y at _can, be un 0 for each
i ndi vi dual uselD%pa'iE)‘gﬂtt ‘Jr??rsé t °£s I\?ﬂtygv@ ranﬁrﬂﬁrﬁegzougwppk‘g W‘hﬁs user's
know edge wit hqu@leHu,OJﬂﬂabra'tﬁygwrcaﬁ&ts&@?bb%dﬁUrfent task by providing
alternative views and additional relevant information. 35 Agents can be
used for the adapti vk .BeKochaga dnfoenatiom&tbragé andRetriewdlj fnbn Wiley & SNnQV ZA9~
W O 99166381 RCT/ 113377 One predom nant approach to the use of Agents
in user int erac’t‘?eo as been to concentrate a | arge bul k of the i nteraction
responsi bilidgies in assMighél agemirodidion té‘iﬂéﬁéﬁd R&oh&n?s RATP & F?%
architecture. Neverthel ess many real world probl ens are best hodel ed
using a set of cooperlu. Bguthyh dlyipherohtSpoimst, MSmCBrogwmnmgy&geﬁtsmthmanpl e,
consi sts of many interact ent ties..|f we_.are | e i_n nodel i ng
some aspects of"yﬁﬁg'a%‘&‘f‘%i m%e“%grgﬁﬁa@qt lsﬁg\gtﬂr%ag&ﬁ >-model
in the sane wayg7, Aggg@not her exarrpl e, since data often originates at

di fferent physical locations, centralized solutions are often inapplicable
or inconvenient. In addition, using a 10 nunber of small sinple adaptive

agents instead of oneDI arge compl.icated one may sinplify the process of
sol ving a cofipli-cat ed—%gwhﬁﬁ?:\—a%&%} wor ds, agents collectively exhibit

ener gent behavi or t{ntﬁﬁ behaie ole is
greater than the sumfv’t Its Barts %egﬁﬁﬁg@@%ﬁgﬁmg%@aw
i nvention, rougtifficuttes asd. Feehuenthytbisvesconsammemetof thei gnpwviagraoinbet afdabiaes f or

processing a subject nmessage, by a network.of agents each of which has a
view of its ovmtctﬂ‘m’ﬁhFhedf‘teffé%ep‘éﬁéﬁeﬁfqdrtf’?rov,& $a5Y 8§%8%%r agent whi ch recei ves

a user input request ang.dacsyRate htIlowREUENRTsGHEARlen! SRRLC! atT on
policy, queries its 2 ownchal n" agent's ther e querre agent

consi ders sash messag®riopto seketingdn a:cmbh, usessiaye to tensider ivhiethérsthel aehine of
responsi bility. Each grfidesdn agRopridt€sdtioniaydl. it Wialleihetefas behedidsk ifithe has an
interpretation poli Cy1rR£rfch%o@l%r$J?é’éfe@MﬁEk?&tHeQ:sérhe request, and if not,

further queries its own turther 'downchal n nel ghborr ng agents The further

agents eventual |y res ond e réer ; uer i es the{'(Il gtl he 2 5
e o wpen s A S e
paths, through the netvmﬁtoretbwwrhwn@tqHmreétsetrofagwnw pagset byithaipteefagee af
agents. The request is then transmtted down each given path, with each
agent al ong t hesway t dkserschavayo imeapive whativwould bd ab appropnate @2tioo IPowed8 1
PCT/ US99/ 13377 _g_ t hegigdin @Mt@%‘éﬁbﬂﬂakbﬁalm&aﬁ%eQHa&xﬂtetdbﬂtaﬂﬁ&tw@ﬂ@nt in
the path In4ye event tﬁéreeréwaersﬁm@tftmtetfa@e QeldRide usérsqt.fosgt #Rlnfin
resol ve many of such (}%%E thﬁgﬂ eazﬁ%ﬂggtla 9of fhe Bt &Q&Ee‘rm ned auto trc
contradi

algorithns If it cannot' reso Ctl on automa |caIIy, it learns
new interpretation policies necessary to 5 interpret the subject nessage

properly Such | earni naygk @fterfaties Yhdt Halaptd@igir ichar@Er@Gdtic® o Yosé of bR udsire( but
only to the extent necessary), and preferably | ocalizes the |earning
referred to as adapttve interfaces. These interactive software systems improve their
30 ability to interact with a user based on partial experience with that user. The user's

decisions offer a ready source of training data to support learning. Every time the



as close to the correct |eaf agent in the network as“possi bl e. Pref érfaﬂpy,m
t hough, t we d%eEB81i Ng t akes place prior to the | eaf agent ipegiusyy/il37BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a sinplified synbolic block diagram

of a conputer systemon which software inplenmenting the present invention
can be operated. Fig. 2 is an overall block diagramof the software
architecture used in the systemof Fig. I . 15 Fig. 3 illustrates basic
functions of agents used in the present enbodinent Fig. 4 is a parti al

di agram of a network of agent communitie§-within the agent-oriented
interpretation unit in Fig. 2. Fig. 5is a flowhart of an AGENT START

met hod of t he inetfacendniggedts sdnmeschoic2Othieihgma eitiser acdebrulh @édondiherndatoPROCESS

MESSAGE step in Fig. 5. Fig, 7 is a flowhart of the nethod perforned by an
agent of the rfﬁneﬁts&b}vge&hem%&sfgeqbﬁ*ié@s@lﬁ%er iyl gefisciod inthe st AbRIRRIPr SE

performative. Fig. ' t e t uses in
response to receipt %*é%ﬂoﬁk&\%g%{%@ﬁé?%gﬁngg gg‘lg}en% “Ig%}dpt%gg&s a
flowchart of the nmetNawrgeEtmessivg: lheanseaghaild dfe ibie tomixpreedjhdChr GkASS i N

response tosreceipt iatenfiBnd & ffddlySndGRPAyPRossis@t i ve Fig. 10 is a
flowmchart of the nethod executed by an agent of the main object class when

it receives any of t ORI q S 381 15 No v
2002 PCT/ US99113377 8 ﬁi‘lz-‘?‘ ﬁﬁ'ﬁ&f‘m %ﬁ%@ég&o&@%pﬁﬁﬁ lg'“fe\ﬁoqf’;gégﬁ%%
ANSVERS step in Fi gs7igh s ,Se&'é“b‘?%‘.i 10 phat She/he pan do et of iRt she/Be ca e

met hod performed by &P tagEfie Sptepys ndpypt 3o what the user;iptepdssifie Be¥to

recei pt of 18 RESTOREN sf%wmg Berastion of Eﬁbﬁ%@q Spmatthf\ﬁﬁﬁelpilg.ﬂom is a
fl owchart of the net hetssagitydesinable. dpteastion)is pensuferadioptimaimif ibbgoestwidrass i n
response to receipt afis equitednBRESREONSEN pet foiessadftene. Fig. 14 is a flowchart
detail of a learning step in Fig. 13 Fig. 15 is a flowhart of the method
|oer1;J &rL gngy a? ageniadaptabifiey: "RUdpradilit9LERAd be! aoht ithe rcﬁﬁri%[gs%oﬁt@x{ %@ehph of
an 1Bet f or Ml iteeaFiih orbBpllcridn, bl dhbortihud, e AReAGHoRELE YEI bY
an agent of ‘the mai n, 0BGl oGhatSe A SPRIPESHE nEAGE Rl 00, A Ph SR SFIED
F ﬁ;f %rﬁt lve. Fig. 1153{1es t at]o Lr% ta e%r'x;\to gcc%unt in this gegaPcF are geﬁgaaliza%oéﬂ an%gent of

contradiction recovery.

20 o Generalization; An adaptable system inits simplest form will learn only the
instance that it has been taught (implicitly or explicitly). Generalization
occurs when the system uses what it has learned to resolve problems it
deems similar. The success and degree of generalization, therefore, depend
on the precision of the similarity function and the threshold the system

25 uses to distinguish between similar and dissimilar situations.

. Contradiction: A system that generalizes may well over-generalize. The
moment the system's reaction based on a generalization is in a manner the
user does not anticipate, the system has run into a contradiction. The

30 resolution of this contradiction is an integral part of the learning and
adaptability process.

. Ease of change and upgrade: The system designer should easily be able to

upgrade or change the system with minimum compromise to the

35 adaptation the system has made to users. Change should preferably be

possible even at run-time (i.e., on the fly).

Various attempts have been made to reduce the navigation effort in menu

hierarchies:



object class in response to recei pt of a FORGET- PROBLEM per f or mat if"S:NU]\ﬁZﬂOZ

Fig. 18 i hart of the nethod perfornmed by an agent h n

obj ect cl g‘é(zgglﬁgmsponse to recei pt of an AGENT- SPECI FI C pgg%%{sﬁgﬁq\i”e Fi g.
19 is a flowhart of the agent-specific conmunication functions which can
be perforned by a text input agent. Figs. 20, 21, 22 and 23 are flowcharts
descri bing the sequence of operation 2 0 that the network of Fig. 4
perfornms in response to certain typical user voice input. Fig. 24 is &
detail of the steps taken by the agents-gn the network in Figs. 20 and 23
to resolve multiple downchain claimnts of a nessage. Fig. 25 is a partial
di agram of an alter f c niggmih i 2 5 wthin the
agent - or i ent ed intepggrng?gﬁt%%gllﬁ?ﬁfmgg&% S’:Qz. é\t‘)&g@/ 66381 - 10 DETAI LED
DESCRIPTION 1 5 N O_V.2002 PCT/ US99/ Jt.3377 The net hOdéﬁ ﬁgd t echni ques of the .
present invent%ion carP B SSHESRIREES 1P PODIHR RERUS PERV! a{asHRPCENHE of
conput er system mi ck EGHpTeY e, olien dhrimastipesaty pmostfequantyi ysadt r at i on,
Fig. 1 is aSsinplified synbolic block diagramof one 5 type of conputer
system on whi ch sof t @ffering uger assstaricagn tstlectmgesdidtand aperdpnare icams (xeg oper at ed
The system of Fig. Ilgrenghdditgsofalisabldd hiedu-ihisgh may be, for exanple, a
Pentium m croprocessor available fromlIntel Corporation, Santa C ara,
California The, CPU | 101 : , ' LS. cted
further to g core Ioﬁ?%ﬁs r?;gg%gi i‘%ﬁggﬁ%ﬁi ?e)}ic%roggﬂﬁggkﬁﬁg%g@fe | ogi c
chip 10 set’114 al somcohnect YT Pha ‘e ry arrgy 6. The core logic chip
set 114 is further connected both to an | SA bus 118 and a PCl bus 120 A
standard vi deo® adapt RBOrgsniz3tion of menus afofing WRaispi-pepiiic Usags PaA @S ur t her
drives a display nmonitor 124. A keyboard and a nouse 126 are connected via
wel | -known neams to AbwnaBiaghtesativeSpatteims inSiitdragion 1Eorn sxahde thenBazet ed to a
standard sagnd card 3yfm whhich is2 Programirg-BycExadipld1eystdmd that intitippleone 130

and a speaker 132 us@flichQitibtbehe udér i€ Boinpt& p&driext)The systemof Fig. 1
further has a serial port 134 which s connected to the | SA bus 118, and

whi ch has an out put 136 connected to a serial control input of a machine

| 38, which may, for ampl e, be _a hone tertai nnent system . The t em of
Fig. 1 further incl ug’i%srtrg"uﬁ?f"cfompggrd?ﬁe&éceﬂtﬁg%ﬂ?h?ﬁo %H{Be& éﬁ“@%gt he 2 0
| SA bus 118 as sulehtial OFobjbctiPiehdd ShviaPe. LAY tIRI SHBMLre pAYY @B eRidis, idWRvRMT POSE

of the systemof Fig. 1 i's to control the home entertainnent system 138 in
response t ®Usevhichmhes act heratofare theen pged, effectively dos phman-mechiiso mterfages. t he

keyboard and se 126, the m crophone 130 and .t he speaker, 132. In
opgr ation, V\hgﬁ‘l}l'idgé tééé?a"?‘ﬁﬁr@'rf” PR ST ??o?‘?ﬁ?‘é"@f?ﬁféﬁé‘ﬁﬂet he 2 5
hard di sk 140 i3 ouglta Fﬁwtmwm&wmp &itd I?.@Jerﬁrkhbft@s:k%’ aﬂéli adsgrigaded to

performthe functions of e system Fig. 2 1s an overa bl ock™ di agr am of
t he sof t ware ardifierem¢agants”irsthd systen. HeAgentst’ erecomnfainipating conturconpodsles, a

speech-to-text converter 210 which receives input 35N 2.~2 WO

991 66381 PCT/ USdsh ?gxfthlﬁh-haﬂglfs afPraB‘n‘?fte‘ﬁ% dReIsipRy; PIS‘%ﬁSS-aFﬁ% S

t extual out pyt = Ol ] i it 212 The
speech-to-tgit ’%@%@%?@%ﬁ t%%ﬁ%%ﬁé%\%%??%ﬁﬁgg{g#tmre product, such

as "Natural |y Speaki n§smdyxabiplgaf sifiysioasin witeinigent-bddad faefactimt Hase bédn

communi cates with the agent-oriented interpretation unit 212 via
used are as follows:

. Agents can be used to allow the customized presentation of information.
These agents preprocess the data and display it in a way that can be unique

30 for each individual user.
. Agents can act as tutors or guides, supplementing user's knowledge with

their own. These assist the current task by providing alternative views and
additional relevant information.
35
. Agents can be used for the adaptive search and retrieval of information.



5 standard Wndows95 and W ndows NT nessaging services The agent - orf 8Nogd2002
i nterpretgfd it 212 further has an output connected to r 132,
via a staﬁﬂgggaﬁg&t-to-speech converter 213. The speaker 1 ﬁgﬁgggggfor
provi di ng feedback to the user. Agent-oriented interpretation unit 212
further has an output which drives the control input of the hone

entertai nnent system 13 8 It further 10 comrunicates with the display 124
and keyboard/ nouse 126 as an alternative or backup nmeans for conmmuni cat’i ng
with the user. Individual Agent Functiong-Fig. 3 illustrates the basic
functions of the type of agents that are used in 15 the present enbodi nent.
In particular, an agent 310 conprises three major portions: a

conmuni cations unit 312 rewar ds unit 314, and, a special.ized .processi ng
it 3160 1 embod 2t ere ARk g el h PR B R B AR owar ds
unit 314 can bgeeRd tdrRentratd @ L HIUOGAE intiRsctivnirbspdAgdbiffish in b kinkfle ap¥iSt S, the

rewards unit 314, together constitute a "white box" portion of the agent,
whil e the 2 0 @pemvertingtoreentalingd grahitedums. Nevestheless raanygeal proaldipréfdems por ti on

Co as the "o 18 Dt oqnue ¥ S ShFbar b BMaD BT R, Cvt i b nal

functions are Masiph SorsRtsUfifhy ﬁ%ﬁ@tﬁlg‘éﬁﬁﬁksm%fﬂréiﬁ@re@%mmgéé?i'p% some

comuni cates. Special processing unit 316 is referred to as a | ack box"
because its fusspettsnounsecietyiinwould hadesirable tmgtruchuse ebonedepinshdsadwerayt r om

t he inter-agent, communi cation. mechani sm of. the system  The.pri nar.

Fesponsi bi |ty ASEAOITEN CERIn RE a0 prignaies 8Y B oyl Saidns,

communi cative témfalib@n®hRions BR F#ANhapplitiblelsh iRcorvahiRhP" Bt AR, BfindESSages
and routing of nessages to other agents. It conprises an input unit 318,
whi ch r eceil@es numbér dfl smal} sip(@iadadi @orgeas Sistaad pif Use B gea®mplicdtzd npeimagessages
from ot her agents.. Tr}%se mess?gas. m’}g be li n.gn.e tended form af a standard
agent comuni c AMPYEY ferRIacksS Of SORRE £ cqteRifcate s R OLher R 53§ fe
above-i ncor por %ﬁ&timﬂﬁ@?@mérgémamr, vhde %&B&H&'ﬁtﬁé&ﬁﬂ uldied bel ow.
As used herein, the term "nessage" includes, anong other things, queries, 5
commands, and respdwids gteatentianitessumpfits panist 318 perforns sone prelimnary

processi ng on the input nmessage and passes it to an interpreter 320. The
interpreter 320 deci des whether the input nessage is within the domain of

responsi biljgdy of the agent RYS6f TEE INVENTIGNSSage is considered to
be within the domain of responsibility of a given agent if: 10 (a) the
message, or part of iThe insentionhiroughhe dgscvibed, apeolvess al argiutatamplemented
responsibility (i, e t he speci al. processing unit 316 of the ent 310 has
i tself been asshghedifor ppocessigasubis tl’ﬁ’etS?gF’chtg"‘éPéw 2gents e3h Pﬁ‘g’i"é@&?nse to

the ressage, ory g, LARARDGorhdin B ipoAliblile ANEIAAGPAeen AL R Feckills 4 (8-

nessage, or pan O , 1S W e gl ven agent's aln domal n or
responsi bi l'i ty ifputeequeshendadpes hotditsdlfiaces relévanh mtérprecationpobicy, yuedesritsagent s
to whom t he nmessage shoul d be routed). i s possible for an

agent 310 t#0f 0‘?%&?@3@ 3gents a@@th@btmﬁ%%&e?ﬂg E‘Z‘ESF‘?;% Wéh MESIA8E, Ot ARfsof
creating conpet §utc|1 ﬁ&s{& mqg bgggﬂtdémgg{lg rbgﬁbﬁgﬁaﬁ@fi ?ea?}‘r'%etge? ﬁged-{t ?Jcﬁfs?vegp ?‘2

interpretation po rmne nmessage i
Wi thin the doneaddterplindseslivtiiegiithdsianyinipretatior? policyostrits Bk thal Bpplies to the
interpretation policy unit 322 can be, for exanple, a table containing

vari ous words ofequesteand if npts figthercapsaesits oy further dopmphain ngighBorngsdggRsd t o

i ze. Thi | e al so indi 0.shaul d do i
esponse to a nibedpferigits clmhiRk FaiflohifnARE oddt RIS pllobeite g
Preferably, 2But fiRequafedaibhtdtd despdidt® the aiatorrageme dhe eécupdivedial ddaties of S

preprogranmmed into the 25 interpretation policy unit 322 for each agent by
t he designer of thimosgcmemimwlydemmneeamgu@rea sen af pathse thgughethe agtvorlpe
functional from.the, beginning. .In additiqn. for ent s igh are adaptive,
the inter pret at DO tBBF&‘&‘\}OfLﬂ#F t39§%°§'88?ﬁ%§37%§' Zﬁﬁrré?%fmﬁﬁwﬂgﬁaf‘%ﬁ“gg&)f rom

t he rewards uni h Aivan | b b aledl tHA whi eakid c ionl 5 N
0 v 2002 WD 99/ téig%éieaéh /Vl%J% 9%?%%%%ystemﬁgr eset,)ht he glnﬁ}ygl?nﬂﬁ%ggni n the
interpretation policy unit 322 reverts back to the basic hard-coded
start-up information. The interpretation policy stored in unit 322
therefore includes a preset know edge base, as well as a | earned know edge
base. In a systemintended for use with different users, several |earned
know edge bases 5 are acquired on a per-user basis The |earning nodule 324
is responsible for contradiction resolution in know edge base entries with
regard to feedback received on the processing of previous requests.

Previ ous requests, and their ultinmate disposition within the agent 310, are
al so stored in a tenporary request storage unit 326 in anticipation of

N ] A~ e o e ~NN o o




stores a know edge base of useful agents in nmuch the sane way thatqheoy 2002
interpret3fd &xeRl i CY unit 322 stores the interpretati on pekirgisesshey the
interpreter 328. In addition to entries preprogrammed by the system
designer, the useful agents 5 unit 334 also contains entries which have
been | earned and stored there by the learning unit 332 in response to
feedback fromthe rewards unit 314 and entries which have been added due to
recei pt of a Register nessage from another agent. The agent 310 al so
i ncl udes an output unit 330 which is respensible for sending requests or
outputs to other agents using the address book 328. In one |0 enbodi nent,
the output unitherdsarshsiag el vhesd8NCen toahd Aext afert @f thaipBthOfIn tiCevERESATES
that it outputs based on tlgwe interpretations that were nmade to resolve or
redirect inputd ¢pagredighen, the netaork israfieniaplertp resolustragny of suadvgontredictiorsnce
factors can be used when t agent 310 has ,chosen from suggesti gns nade by
conpeti ng agerft®s® ﬁ%v%reaégﬁ‘gﬂ L AUionaig e lBRdt omlfﬁte cgﬁ\%ﬁtr f’a‘ﬁbe. 5 The
rewards unit ZbhtrRdieG&s a8matRalli idfeafs ﬁ@edkxeﬁiﬁétaﬂi&p?mcm Reess@t @0i Ng.  An
agent 310 is responsible for distributing and propagati ng rewards that have
been fed batk intsrpret thSwbfect messaghprapaghyt Suehilegmiag prefarahiy in€lodesentempticny a
speci al purpose. agent ot 0 in Fig. 3).which_.determnes et her user
i nput consti tu‘f’ggglfé’éﬁgg‘étfnfygﬁgﬁlecﬁxﬁeéf?%8SS&%?’%@B‘PBﬁqf?r?lfl¥/{°8?mﬁﬁ‘§\é\@éﬁ‘c‘%i lity
of the systen g dosg 4 @RBASE 164FagerP A thé Rétlvark dsPRSGibINES ARSIy WHaPH dhd evar d
reaches the agent 310, rewards unit 314 determnes for itself at portion
of the inconi nigamingekesiplactquior vethedesd agenwitselth shoul d be propagated on to
ot her agents. The rewards unit 314 provides feedback to the | earning unit
324 in response to such rewards, so that the interpreter 320 can update its
interpretaghpon policy. THRIFBESERIPTIORIGFABR DRAWINGY des feedback in
response to such rewards to the learning unit 332 to assist the address
book 328 in adapti ngFig ltike smplifiedasymbsixeblotk dagraomef otoroputer syagends. | n
addition, in a%g%éssa ose special processing unit 316 can benefit from

r

f eedback, the PR OPADENtiRg S RIGSCAE Y BB SEK OHRRENES wel . WO
99/6G381 -15 15 N 0 ; : ; ough
t he agent network m ‘5’%2.Qiq%Eﬁ%ﬁgﬁ%@gﬁﬁ%ﬁ?yﬁéﬁ%ﬁar%@ﬁtﬁ%ﬂfgﬁt@%S of
user states. | syswmbfBgbddi nents, however, the rewards will constitute

interpretations of user actions made by an_agent ich is responsible for
such interpfetations FPE-'?H@“%’&E‘&P%H‘C Pﬁ%’éé@f"rgg“ﬁﬁ?m@%ﬁPff‘§e’t‘ﬁé‘%B@)‘WP’0n of
agent 310 that does tfhe 4 i n@mﬁ. SSP@esi bl e,
ot her than routing For ‘go{rgr;aadaaétﬁlta{sagfaﬁ{%ywpgé?ﬁogwuﬁa%g@%o |rredr16t§,“ﬁpart|9cul arly
some agents t hajgemrdrienteddhrepreadon umt infligint eri or of the agent network,
their role is mainly to direct requests to the a %ropriate agents .and | earn
or resol ve contradi cthignsisthiew SAGENT, ﬁgﬁg\ Tectherhef the dalrghicdinese
agents) the spec%sgl processing unit 316 is extrenely sinple or omtted
entirely. The specCial processing unit 316 is sonetinmes referred to herein

as a "bl ackapox” becaEiF.es isheflolechag Rf thedHROOBSS WMESSAGB Btep 4€Fighfit ever net hod
he or she deens suitable to inplenent the | ocal processes unique to the

requi rements of a gi Vidg Aienflowshast ehthp meshod pesfosmed by ae agens of te mpdci al

processing unit ;316 is_ {h it ] ‘?!rﬁ’\bl%‘ iHm the facilities
provi ded by the°b_é%‘$rrq}§§ 185?# %geiﬁnﬁé{:a@%%or I thg(%grg%t\ieOns wi th other
agents. The special prigc8s§iafibwthakt of tfe insthedaBatthé ARdnt yesbiv rag@Asestomi ch
interact outside of the agent network. Agents responsible for user I/0 are

exanpl es of sucteceigtofan UNAEXVERTE perfpemativel | y generate requests or
initiate reward propagation in 2.0 t agent ,networ k,. or sinply, out put
resul ts. An6Pher exa 'Igegpﬁs aﬁ%@éf‘éﬁﬁ%&‘é&é?ﬁ‘& Y RNFEFY %fﬁ_h%ma ing
conventi onal noppiageiss gﬂegwrﬁsitdofeeapta@mScnn*s@ome eAGRRvE | ed” .
Progranms can be ™agentitied’ by adding a comunicati ong unit such as 312
(and optionally Fig. 10 is a flowchart of the method executed by an agent of the main

object class when it receives any of three possible query responses.



a rewards unit such as 314) as a transducer to nedi ate between the, exi stida?
25 program ggg ot her agents. Transducers are described in_ _for exiolgrﬂ‘ioé’,z

t he above™once :f%rat ed Software Agents paper, by GeneseretFlc,:T/H§99§I3?7701e
advant age of using a transducer to "agentify" an existing programis that

t he transducer requires no know edge of the preexisting program other than
its comuni cati on behavi or. 1 5 NOV 2002 W 99166381 PCT/ US99113377
-16Qx her approaches to agentification (wapper and rewiting) are di scussed
in the above-incorporated Software Agents-paper, by Genesereth, et al.

I nt erconnection of Agents S The agent-oriented interpretation unit 212

Fig. 2) includ S1dn i g. .3, h havi
5 domaih of responaiil i1y R B ek e BotBR MR RERS e BRI red 2

hi erarchy. Thaof DpardcVxl agent acts as an input agent, receiving nessages
fromthe speech-to-text converter 210. The nessages propagate down the

hi erarchy to the (hdpefldiisgflomchweef theanethed perforediby anggentaf thegmain al ong
th f or g . i i ng of i inent, th
hgent < i bt he HsSA AR SR o fefuthe I8 RIIORIE R SO RS o BRI e | 0

a way that gloggrioghatieet the strict definition of a hierarchy. That is, for
exanpl e, in sone cases nore than one internediate agent can transmt a
nessage to a singl e Higal3 iagdlnwchag ofiihe method parfpimed bycparagentf efithdrmpindown 15

in the structure n t.ransmit_ reguest er.agents that are

hi gher up (cl oosbéercg?lgsstlﬂéeslpﬁﬁﬁetmégr’é@)o?aﬁﬁ%#gsgwm@?mfehe ar r angenent
of agents m ght, forFi%.xmla&lomhmawutdﬂe1eia{ihgm_ép mFigfi3a hyperstructure,
as described in the abovei ncorporated Self Organizing Synbiotic Agent

paper. In general, tFig bY isanfjewehart of thagethod reformes typmmageot ofahe edin
interpretatjion_unit, 212 can be descri hed 0] twork. It will be
appre(F:)i at Z%ét h%bt’e%)ﬂ?é%'lgtrFiP@Pﬁertgsrggeﬁéf %@r@%@?@ P&ﬁg“gv%g&i al cases of a
networ k. Furt her nor efiga] 6 isTfi@veHani oF tRé medied iperfbimed HPHCight SARE nfaln @

hierarchy and a single agent is a special case of a chain of agents. All
these forms anebjentisassinaespopesitoi rgesiptadfadPISSATISFIED parfodmatife. net wor ks. The

different agents in fhe netwark are ‘jinterconnected’ with each other 2 5 in
the sense that agent$'®r é@éﬁ %@Oﬂﬁgﬁ%hﬁﬁ%ﬂﬁ HEC%W?’?SESH‘P the main
predeterm ned gyib&elas@in rebgtdse AORBLIS ¢ SFGRGET-BROBEERS d&rﬁ%nﬁt‘ik%? hai n”

agents) in the network, and agents transmt queries and conmands only to
anot her subSet of agEig $8 (s eflewchadt ofchemethod pagformbavinciraagent afjthatmin i n t he

network. Both subsets are adaptable jn.th 5 ~ 99|.66381
PCT/ US9911337" ghiegt & HETESRAPSE LEERF'R %@QEWMP#BC 24¥% to be added
to the list of do"‘“cﬁgd'ib ?&.Q?l'&iv%h&r%fth@ﬁ‘ée’hf—ﬂ%e@ﬁ@@&Hn\dﬁic&t% cﬂoﬂ@hlﬂ@k‘?ors’

(via an ADVERTI SE performative, for exanple), and agents already In a

subset can ask camobdperformed by a(textanp ageit ADVERTI SE performative, for

exanpl e) Because the_agent .network_ topol o 5 is.not restricted in any way,
one agent can be bot ﬁls%p&ailr?%ﬁ5&6&&%%%%%?%@%%@%qupferaaegi red in
a particul an e ppeae P01 hd - i ed into
agent com‘r?r?i til?%ggﬁA ' c%rmlgy%g%nt grﬁgséggé}grcgﬁor ag&?ﬁ&g?&g ?Bﬁgvi ng

the sane domain of responsibility. In a degenerate case, an agent by itself

10 al so constitutes a,comunity, of only the one agent, Various enbodi nents
can enploy different Fé&)@\?éh%idéﬁﬁé°f3\esﬁﬂ%ﬁ£‘ﬁf‘g&f"l° eRfd inNbe ACNORINTI18S- es of

agents. For exaiho3d rdfeTHARHE M Rhchdh diiffais oPo BRLLGL Ted onl Y Of an

entire comunity of "agen any single agent withAi'n the comunity.
Responses may cone f rrign2stieaipadialvdisgrain cige alt@nate néth@ricofagent doynnfUnitidsn an
enbodi nent, only fromthe 15 comunity as a whole. Thus, as used herein, an
agent whi ct?g s vthn thefagantconantad interpsetatige pritokkig e queried, in an
appropriate enbodi ment, by querying the community of which it is part. That
is, the querying of a group of agents is considered herein to include the
querying of one or nore agents within the group. Note that other types of
agent groupings are possible in a given enbodi nent, other than 2 0
communities. Note also that in a given enbodinent, not all agents having
the sane domain of responsibility need to be within the same conmunity.
When designing a network such as that in the interpretation unit 212, the
software as a whole can be thought of as a society, striving to satisfy a
set of requests. The input requests are therefore propagated, processed by
agent nmodules 2 5 that may in turn create requests to other agents.
Preferably the designers of the systemw || devise an initial breakdown of
the overall responsibilities of the network, to break down the system as
they feel suitable. Hierarchies of agents are possible and agents can be
assigned to be responsible for the mnutest processes in the 15 NOV WO
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15 noted that these comunications m ght change through tinme, for ”Bsﬁﬁﬂ?@&
in the ca%m“#,ﬂe i ntroduction of newer agents. Thus, onepéfyggggt,@élﬁ-,

in the design of software with this nethodology will be to determne the
participating agents and their capabilities; even though the precise
details of how they will eventually conmunicate with each other may not be
known at design tinme. 20 Special Purpose Agents In a typical agent network,
many agents have a common structure and follow simlar internal routines.
However, sone special purpose agents nay¥0be used dependi ng on the
application, for exanple, agents directly involved with initiating 2 5
requests to the system or an pgeaAlLED DESOCH®PMTION S the actions of the
user as different |levels of reward. Sone of these special-purpose type
agents will now be désametingdand teghrdngs 0¥ PresentdnvengomtambeGPleisasd13377

| nput Agents. .lnputs to the system be from nore than one sou . In
sUEh syatoms, BRENGHE 2% ARG F BP BhGmer S BB Bero PSR ETORGH: bo
i ncl uded, whi Ghoddidry AsnRWhistrhicHFel, fifigs Splifod§RRIiE Blotk ARSraHEGGRL |
and/or deternine commands that all fall into a single requeSt set. For

exanpl e, i f5 t hgpasfepimputensystesi orbvhignspliargpee implgmantingtheprasent invenfion ceant i on on

this" and the ,nouse.i hen . poi pt.ed .at, an | the di splay, an .input

agent m ght pebrefot?f‘fﬁtf'td;éﬁ‘f’aw{:%)‘? 8%181‘ lﬂﬁl_f’%si Wﬂggé"hf%“?yﬁ%u& eé@“@e’si ngl e
request. | nteraehEn®Npitrogrotdssodvihble RbROIHEI 0 BEHIEE SRfital BR4L agent s
to deternmine the end of an input stream For instance in NL I nput a phrase

(e. g., Do 1 1Qaldornial eBseCPU b0 ia coahestédviel 3 OPOhbusphlils evhichois| cdnoktet mi ne

the end of the,stream A different | i here would be to interpret the

input in real -@lﬁﬁ?_@%&%@’ﬁw P%eflf‘ga'efﬁém&ﬁ*ﬁ%w%ﬁé- dgerere legiedbinc k

agents. AnyoadaplinXQis5%shlS18ae oy aid) | feduRglcoldBhic!ld &t 34 how
have been 3 céh d be

far fromthe optinumits responses . This rewa

explicitly i npfurtheo cornectey bbthmo anrISArpisildB hy ajPddes 12y Alseandysit dded t sel f
frominput responses,_In an enpod] W th i icit, rewardi ng, a, feedback
agent coul d beg‘?aé’éeﬁd%?stﬁoé‘“?%‘?[g)ﬁoﬁhgfﬁ{ 'é‘?sphzgt %R?‘%ﬂﬁﬁ%ffd"c"ﬁ%a display meekavi or and
transl ating 't124‘.%@%‘6@&%3%%%526%% &&m&?e&%ﬁyﬂﬁ%&@ﬁn%@nét@%?ébs%em For
instance in an Interactive software application, a repeat of a comrand,

remar ks i ndi cabusbl 8s dthedS Adius A8 Gralsi conadatest tact stadardssend qad $28 beliivieen
requests or other such input could q‘%atﬁrlgnsl ted into rewards to different

output. Soff effFSENERISH BINREL0 HeEoR hand asperkenl Rgene ffepenriag on
different JUdORRlhofdn e Pure@RPER. MR Bhd £ S0t ForP T3 RicR L BLEA De

designed to 2 rewar d 'n ad Ion nor mal "agents and

speci al pur poseo #@ERADus 1 I andWhitphmtaabupat 136 donddcledtb A@eridl bt Snpait nane
server unit to make ﬁﬁSSi bl e the dynam c introduction of new agents to the
system Each nékampshine 438, avhich may Tor-examplsy beahpme sptertpipmentrystem. The N 0 v

2002 0 55 0634 P SR BT OB B B e
requests oraconMBANGIE 118 dsheells Wstiepertui toaBe pebs¥ittifvention, the purpose of the
system of Fig. 1 is to control the home entertainment system 138 in response to user
interaction occurring via the display monitor 124, the keyboard and mouse 126, the
microphone 130 and the speaker 132.
In operation, when the user interface is activated, software stored on the
25 hard disk 140 is brought into memory 116, either entirely or as needed to perform
the functions of the system.
Fig. 2 is an overall block diagram of the software architecture used in the

system of Fig. 1. It comprises a speech-to-text converter 210 which receives input



a request-id (and further with the user-id of the user that has iss (;k V. 2002
them becupsdesiier pretation i s done on a per-user basi S),p@ﬁﬂsggﬁ\@@fg e W
back to the system 5 incorporate the request-id to which the reward

bel ongs. Agent Network Enbodinent Fig. 4 is a partial diagramof the
network of agent communities within the agent-oriented interpretation unit
212 (Fig. 2) In Fig. 4, each oval represents an 10 agent community (each of
which in the present enbodi ment contains only one agent), or an actuator.
Since all of the agent communities showllin Fig. 4 contain exactly one
agent, the terns "agent"” and "community' are used interchangeably herein
when descri bi fgn hhé n{ictrﬁflh@ne e A puwideO tORCATAREE R0 at NGeAURRLEd N the
network of Fig. 4 indicate the direction in which queries and conmands are
15 transm tt editerrseietpr unit 212y &he speechréo-tarb oeiveren eanibera, cofimentidnalect i on
of transm ssion,of other types of ssages,,.such as regjstration and
adverti sing mésgggldées?roﬁ'éc"ng‘fc(?‘s?‘fo%ﬂﬁ‘f?ﬁﬁ%ééalﬁnﬁ ﬁbyFﬁé‘.lgo éir%'a& NeWRDt he
speech-t 0- t extMERRMREEE! 1tebfninidaRE Yithekk d2¥nBoremidd iheRidaRdstilit 243 Qia Wher eas
i nput fromthe nouse 126 is received by a Muse agent 2 0 412. The agents
410 and 4125 arstansipescWVinldope? 1 el Wipsdows NT@niessagihg seavitesr Tise dgent-ériemedd on of

o nput  Rogul BrgRemeninih 152 Sikherdat in e Sphsr S e PR B o het he
function of deggidatdieRBINRRIRCHRIHESL 1D THE r 15909 428 fosgx{ovid% onpl ete

enough for the interpretation unit Z 12 to atfenpt an interpretatidh. The
Text | nput 2 Sfeadhack todthe use. Agetiboiigitetintrpreafiorenit 2l 2nfucbenmsdsowpapagat i ng
t hrough t he net of Fig. 4. .1t originates such nmessages_in_response to
he T aput ¢ hat Wheh dggs e Sore) i O U BRI SuSHNR T Svva dak JABhehe Tex:
I nput and MyusgogRitaedihitn Bcidhld Bl4sMdaRPb AR/ molRY: Ne RS,

sophi sti cated conmuni c%ti on fur%cti ons of tge basioc fO%ah S‘e@ag‘g‘bﬁrv\o

99/ 66381 PCT/ Usglif 3R fof tammnbicatiignwith theagerdo not need to receive input
fromother agents, they do not need to |earn, and they are preprogramred to
transmt all incom ng nessages to a single destination agent. Thus, for
exanpl e, the Text Input and MugeseRial A 2 can omt the input
unit 318, the rewards unit 314, i'a"ji(%lld a P gérk%lfemﬁgé%ni ng 5 capability of the
agent as shown in Fi §ig. 3illistretentieibasit functemeofahe wed of fgents-thataireinsed imgent s
can be used, although certain functions of the agents wl |l never be

| g ]
utilized add c&ie Bresensembodimgnt i BnRartieiaty aperBsidal) comarisesthERgeMaIor/ 0 for

t he Text | nput S : 412 . d, . hy.the.: ialized
processi ng uni ngg"é‘v()gﬁg 8; %@‘ﬁ%g"?g%%ééﬂ%rdgg‘é&nﬁﬁo A& S g%ﬂﬂﬁgr ein, a
gi ven message, psodgssihg oiit 8V&NIn émbodimanonhichare hct adaprivedde st RamyEhsage,

signal or event if thebfredecessor signal or event influenced the t(gl:even
me

signal or eventeWards pit}lé Gag be amitipde TRe ROMEUBIFHIORS unihd ] 2andpif i exists,

period, the giy S 4 i “r opsive. to the
predecessor si 5%‘3’1‘ o?aggn%@éﬁﬁfﬁ{emlﬁlﬁggﬁtgg%f%?tdé’é‘g’gfhﬁgaigﬁe@l t(?lgonbi nes
nore 15 tharp onpediEHo@esing ugita16 oonstiuees a “Blick bkt Pottiod oflthe agén®.C Thei Ng

el ement is considered "responsive" to each of the nessage, signal or event
inputs. If the cgmpumicatiorsadit) 312 apdapwands unisAi4 ars refisged tmas the "white box"

predecessor nessage, Si | or _ev this i ely a degengrate.case in
whi ch the gi veﬁoeﬁéfg’aﬁe‘,g’ﬂg?egmﬂa%g? %él\t?‘é'hlt{H ﬁ%r.smgeﬁr&ﬁmgéﬂ%% %rggvéﬂgl[eﬁo boéﬁer
"responsi ve" t Ogbhi8 viAthOWRICR $ifdgelES FREnmEhiGdtay. SpecRY Pcessing thitl Es Isnput
Regul ator 414 is a special - purpose agent which perfornms the functions of

uni fyi ng the i mefereedfio o thilask bex't bacaysedts fupetionsargunimgontsns toviand thezseferet 412,
It is upchajp of. TV agent 418, a VCR agent 420 and Feedback agent 422.
The | nput Rggul k&?@?" ffﬂﬂﬁqg? %erba@emq{u%ﬁogmél}anggbqﬁge B*Thent

communi ties (not showye p/mhﬁig r@sgensuﬁ@@%aie%ﬁqﬁﬂcae&mmmatig Tacifatd he
honme entertai nnent system 2 13 8. en the I nput Regulator agent 414
formul at es a queommumitative fusmtions of the agent; including| ihterretation dbDmestagesrand

nei ghbors 416, 418, 420 and 422. Fig. 4_also.shows a Query or, Command agent
416, upchain of TOW“&@éHGSS@PS t%lﬂ@“?@%"‘ég@ﬁ?’“ﬁ?@ﬁ? "%WH“H%H&%&‘V&%T“F‘H&M
Regul at or agent 414. It is shown ~15N0~ WD 99166381 PCT/ US99/ 13377 -22in
the figure with broken |ines, however, because it is intended only to
illustrate an option for a different enbodi mrent of an agent network. It is
not actually present in the enbodi mrent described herein. In one enbodi nent
that includes such an agent, its purpose is to determ ne whether a nessage

originating fromthe Text Input agent 5 410 reflects a query fromthe user
as to a current status of a setting in the hone



ent ertai nment system 138 (e.g., "lIs the power on ye‘t’> ), or a conmaMds hev 2002
g., "Turnwdeydesss on"). The domein of responsibility of therRdes e

Command agent 416 includes that of the TV agent 418, because it is upchain
of the TV agent 418 It al so includes that of VCR agent 420, for the same
reason. In an enbodi nent which 10 does not have a separate Query or Command
agent, such as the enbodi nent described herein, the function of

di stingui shing user queries from user comands can instead be included in
the Text |nput agent 410. Feedback agentl2422 is a speci al - pur pose agent

whi ch determ nes whether the input nessage carries an inplicit or explicit

j udgenment fr ofidgu tnesisagés frdiA bthet Bgenld Thesandsadtel nday belin ANAGERIRE &l b Y Of
the systenls response to a previous user request. As with Query or Comuand

agent 416, Fe@db@ékfdd@éthOWHI@tlgm\bm&ﬁetWCM%&@W|K\Q§/ﬂbt§<§iaméedm is only

optional to br ak. t hi.s_functi arate ent. In.th resent
enbodi ment , F%%Vc?ﬂg%q{p?f&egog()% flggictr?fgﬁngﬁhﬁ?ﬁ f(gegélgnf RE ?%Fﬁl?%f user
di ssat i sf act l qmdiet&@&se@nerelnsmertexlwdﬁ@hsagb”mmndEwmdn Rifher MUREY qdekfesi t sel f.
2 0 I'n one enbodi nrent which does have a separate Feedback agent 422, this

agent neverS r esopuRANgs ,ta@daesq%&eytq Aemies he | nput Regul ator 414, or if it

d t d t | | b
cetected. 1 natead, et Aaiim R RRindb foftitetn e i tbere vea
f eedback from édaq»as;ls%ert,to bl inkérpreteri 128. QhRMRtmmldEQWh&ﬁerltﬂ@Mbut

Regul ator 414 for propagation 2 5 throughout the rest of the network
REWARD commandmessagaie i thméomae@lﬁmnoxssdnlny ofithe agemtr310a Asm@drenmRs

performative, or alternatj car erfor ves CIfIC tore
propogation. M§S Sg‘?\lswsﬁfere%\féb@?f‘ id %‘“ﬁgﬁ B%’é@g 5979 SRR ARRAR, agent
420 i s upchgi n(a§>fth@ rﬂéégag%r oPfpaftl BENt, 98MtHER tﬁé" givénw@%:aiswmamoﬁﬁ%oand 426)
are shown in FI g. 4. CR'subnetwork is shown in only f
illustration pLﬁSpmséJdltyoeemlpﬁlmcmbpmmssmg Ineltaéépﬁﬂmragmal&lﬁgxas teetfdmen bi l ity
of I nput Regulator 414 inclu rou a nessage to one of several
aubnetwor ks 5. FEEhBicgFBonp: fo ek HmE SHDBTRACEoS 10 EF Mshase, of 1

ent ertal nment ?%g&ﬁ@k&%@oﬂﬁém\tlgi’g@um&v@ ﬂﬁeﬂ?&@ﬁg@cﬁr & ofttris WMathindgs cr i bed

herein. The TV agent 418 is upcharn of a Power agént 428, a Sound agent
430, a Vi ewpor givayegent ddynchaid dam@inan mespoasiflity (%Atheig\mtvil@mmvstofagent 432

in turn is upchain of a Magnific |ona ent 4 hj f ent 438.
Shifting a&égt of goge frthgr E&gﬂi‘FPa'ionW pm gh Fﬁﬁgag‘&ﬁ'@gﬁ gq}gfh”‘?&g‘ént 432.
The Power, Sou 430,
436, 440, 442 gﬁﬁ‘%ﬁ’?%%ﬁ@c@ t Se#iy“,maarrgkéas%%et%%g@ﬂg ‘“{83543%& pose

TV Act uat or agerdatidg Sompdtifian aspag agdntr ocessi ng unit 316 (F| g. 3) functions
to unify all of the comuands from all ére its u chai n nei ghbors and to

provi de” t hem t hr ougH heHuemssien Yk 520 refersotor ary eépre&agog ppligy, urih 24 dfe

ent ert ai nnent i he
Power, Sound, nt"%ﬁ ca ﬁgﬁkﬁéﬁgﬁtmkﬂ%tﬁ ?@g@héﬁﬁ%&r{g §ggree%{):dnﬁﬂéxb %‘ 436,
440, 442 argh 431@entr BHpedhe Vitleypreaition (adlioy auniti 322 ban be,Sfoe céxampley @Ctabl'el ng

Units 316, the current value of the various settings of the hone
entertai nnent <SpStaining gEiops Woids Qrifokensyn thedngssagsshdlithe égenFéFO @898,  Sound
o o an"or 8ol 2B) BBl a8 O 00 B S BIRnsRl | 7 =

that it can prop a user uer curren setting.

TV Actuator 444, ms,s é‘b&'&h QGSMﬁh&tethégﬁéﬁt ,ha® Péchhine. M&rﬂﬂy,‘bhﬁnot
functions shown i n or exanmpl e e followmng could be omtted:

| earni ng unit mntmﬂu e$qmeetpa¢detnmp@d| 88§ anp@hqmzxs u@@fqgrara@emlstwmet 334,

t { t t 1 d t 314.
A DTS a1 of ant iSRS RERR G 20 Kirsanh SsHEbyiiPe Aesengs SHihe SEUEY BRarEL and
simply never usg ¢hgithdlhEsya val ve ﬁinbﬁonEVfreﬁltﬂﬂetbeglmg 4R Bddior Heught  of

(and programred as) a non-agent process. 0 v zoosS WD 99166381 -24
Conmuni cat i on Aagents vAgdrﬂrsadaﬁﬁveJﬂ&Qﬂteaﬁéﬁua'mmlwunmdso regeiMessnterprethtion

agent -oriented |&ter r et &'@ITR‘H n|t é}%é{{ﬁe@? Ve and eﬂ4y Atth%?nsea& =5, usi ng

a conventi onal




| anguage known as KIF (Know edge I|nterchange Format),” a conventionglg Roy 2002
comruni caw(fgol@ﬁguage KQW. (Know edge Query and Mani pul at pefykepgyage) and
alibrary o {ormal ont ol ogi es defining the vocabul ary of various domains
KQW is described in the KQW 1993 reference incorporated above KQW is a
standard | anguage for progranms to use to conmunicate attitudes about

i nformati on, such as querying, stating, believing, requiring, achieving,
subscri bing, and offering 10 KQW nessages (al so called "perfor-matives")

i nclude a nunber of fields, including al@gessage-content field and a field

i ndi cating what the recipient is supposed to do with the information in the
message- cont eRystérh edsek, thEFoiMARDA T theiHeapheriidh peNdyand3 2K Vet baReslineg 2
nunber of new performatives as follows. These performatives are all general
and t her ef or e bpsiehirdysiodedsiareapiinformasiofh The intespretasdnipelcyotoret mamitB32agent s.
REQ STER Agents need. to register th elves wi t.h each other t e able to
send messages t5%6@5%‘"&%8?%@?‘.“%#1"&’@@? h%sle’ %Fg‘ﬁﬂpqsﬁa%@'&eig’%‘i‘%lﬁgg,e 3¢t he
present 2 0 enfodifBRtintedied fFGHURR WA B e AUseREsct¥al IBarAld RidwiOddadas@gent s
and registration mmy be nuch nore distributed and | ocalized. I'n particular,
each agent Heeute andquiredegn stper-updrtbasist sThepletrming madule 3@ ¢h adspomsitilg fidror s.

Each agent, upon receiving a REGA STER nessage, adds the regi steri.ng agent's
nane agd addr g‘éoéltrf‘ Cﬁ*?@ﬂﬂ‘&}"é@@%"gﬁ@eﬁéﬁ eé‘ﬂ?eﬁﬂ“g‘ﬁe% totfjéﬁéga%ir&‘éeév ?un

time. The REG GTER '\]B'%Eés@irn fl f8vibss ?quedté.s@révi&mé MstsORRd thefDMERAeSE and
UNADVERTISE 1 5 NO V 29~ 991 66381 -25 PCT/ US99/ 13377 Agents

adverti se t hei disghsit@nndthofthe egapoh k0, laid alsoystarad mademparerydequeststaragsurst f rom

ot her agents. en an .agent receives an ADVERTI SE nessage it updates its
interpretation ‘F‘iaBVC‘B%‘Oé@ftﬂEf“rfl&E‘fqa&l&t certain requests to the advertising

agent Thi Sébnf or miti‘?Heih?erﬁr%&?ﬁﬁ%idﬁﬁh&ﬁb%nhﬁﬁ:@éaws%ﬁtén%d@% Bdok 328C€ an
UNADVERTI SE 5 nessage 1s received. An ADVERTI SE nessage I ndicates a

comunity to whwhith maineaiachnesdtiress ling) obaopbertagbrmts hmayen byRbe agenadhiil to be aseflADVERTI SE
message from Vi ewport K agent 432 to TV agent, .418 m ght .say, "l want to
receive all i nBU@%E&%@s“&? %tﬁi'ﬁ’detar?ép%“ﬁ's"g\grgﬁﬁﬂ% cerfaiy PPy thaigh £ ¢ |
Left, or R ght_» i3 R 8 pf
anot her agent tcia_lngHB\éla tgéastgﬂyetg\g? éen\faI? %Qa%ﬁrﬁﬁeq’ggrégﬁgég%%g?%en it
wi || add the nagénys aHetetheiagemdl@hentectived henessageimt itydcb newldhowchow & ni ng
the prior agent. |f the recipij enhg ﬁnt .does not tS.lecogni ze, such a conmunity
inits curridént hprflefes od querydonwhic 3,erFt‘S RRLEMEHER the IMIPECtAion ROSFAUNE ¢ v .
This allows for r t e i nt ,on
comuni ty of ar?% é’? ‘gﬂg}gﬁt}l‘gr&?ﬁggﬁ%\}éﬁ%gg%r Uﬁl&%\%ﬁﬁ@ér{&eﬁ@?%&mes
t hemsel ves 15 aiddsagesribeengeneraibt 8s b TesMDURD théhembadimerg adetcribed dietressf ul
ininterpreting a nessage (i. _e., éélghsag,ent has made a routin

A

det er mi nati on feyerytagenthas 3 gdgdress, geslagépﬁiigltna@é-myﬁw\iaéepg{tsao‘znb an

agent in the ingerpret | i I S
message is for %@edga‘%rsgg’égﬁ%%& g%?%?%&@rmdu\réggg{é\%% Elay\glélgmé E%OWS
that if it Z@NNAt dediAgests ein bdinfrodied agthe syien at i tipw. Mhe@bdeeylist Reftct i on
is itself. For exanple, assune the |Input Regul ator agent 414 receives "TV

. p ! ;
to the right" findhe addsessdoeokidapshouldbadynamic, apditherpiere adepjiveatlbmagdent 414

has an interpretation. policy, tha ' tal N NGyt rd "TV"
shoul d be rout glﬂm’hﬁj ‘Fﬁ%sgﬂ'?ﬁl}ﬁ?ttl‘\?%ﬁ%.& oﬁgﬂgﬁggﬁét%géy%aggﬂugggr@ ?'Z%ﬁ w | |
forward the nmesgmgfn ifordfatiof¢stichiad feffimanee e Abduracy! Matishes) bnesehfs tBaanpl e,
we only have one agent per community so a THI S-1S- YOURS fgerfor mative with

the i nput nessanemally sensd theinrequestyitd theagene 3d 0 (gomatimeyvefgedito haginas 1 5 N
ov 2=~ 25 “upstream agents”). In may ways, the address book 328 can be thought of as an

~

extension of the interpretation policy unit 322, and therefore in some embodiments,

the two units are implemented as a single module.



WO 991 66381 PCT/ US99/ 13377 -26 | S-TH S- YOURS?, | T-1S M NE, NOT- M NEq gDy 2002
MAYBE- M NEOA%/6p38eVi ousl y nmentioned, the interpretation of papubygis37T?

di stributed over the network of agents so there may well be situations in
whi ch an agent cannot directly interpret a nmessage and will have to query
the comunities it knows and wait for 5 their response. If an agent cannot
itself interpret a received nessage (i a , has no interpretation policy
that applies to the nessage), then it queries each of its downchain
comuni ties using an |S-TH S- YOURS perfdimative |f an agent receiving such
a performative has an interpretation policy for the nessage, the agent
responds with an | T-ThSaldindEs wek3@R tammueicaten wity) @ msefl dgenthanie3 34 which
interpretation 10 pojJic or,a nessage, i f the nessage (or part of it) is
withinits owi'decal L‘H’dﬁﬁé&? gpser 8L ysidl pRents y“dPucflhglea&éfwt WRy et theat t he
nmessage (or p i i A I ; i ot e of
The agent s aanTrarion pil i 2m 158y AR RERRRIS o ot keBlodt

r esponsi bi | i t 320i In adéiftion exenteespreprogrammel by thesysteradesigree, ehanisaful adents

| S- TH S- YOURS perforgati ve does not have 1% an interpretation policy for
the nessage & Henasufontpas 80&‘1‘%&%‘?3%"5 Sen (FABSE @nd jstorethiherq By dhesuch a
policy, then t ; I i r ! . agent
receiving the l%@%@\?&%g@?%g%s\gﬁrthg%e@se %6;4“% g%{ &a)sn%lgey 5?4 %netbgse
downchai n agenwvhich haveibegn hidedrdas sagezeipn ofia Begisteatiesshge ftomanoer agehen t he
agent responds with a MAYBE-M NE performative. 20 COVW T and DI SSATI SFI ED
These performatives H2888bdlG ¥sq Brludes Heowtput Wit 339 whishisvrespossibleden ct i ons
experienced by, I ti i radi,gt i ays an
i nportant rol esebﬁﬁﬁgzéﬁleg{é‘gqr ng@g%fbn‘%ﬁ}{%g Blfegqjasgmgﬁﬁé\a/&]oﬁgﬁtbf)gg?gép%ﬂgﬁ le for
a 2 5 contfadi ehbcimentd thiees0dput 0giti 330t fddsea eonfifeRte facts?' foeedrtai SF thdut i on
of responsibilities in the agent network. In the present enbodi nent,

cont r adi ct i onsmewages that it puEpYts basseion ghecintesrretations *Bawgemaggcmres@vggx 66381

_27_ PCT/ UsS99/ : Lye L3-S RS
nmessage cannot gei%%g' érlé%uépn?%g?{?s@?%@goﬁ{ﬁ gh&}g@ e{aﬁgaé%rh?&ngipgqﬂgg’acﬁ%gg ei ng
queri ed responge wdetl whtkthe gt 31@ Bssatesen flanPsugliestiondmaded) tompétingagents ecei ved
a TH S-1S- YOURS nessage cannot interpret it and nore than one of its

communi ti es updhobeveresppnded eiquesiep Faasthe ageiidPadi ct ory manner with an

| T-1S-M NE ssage 3...\Wen t.he . XRr e | ssatd sfacti.on with
response ftlg‘r; t hg sygpgﬁ?‘f’%dﬁ'ﬁg?? ?é??O{%ﬁ%iggatlﬁlédzse&?gé%%%dﬂc‘i%é iaggte t he
COW T per f or MBtiigbthg. WRQEERS 10 Reedpbhdible st dfstriting m{;ﬁs?a_tgaﬁng%&&muﬁlﬂ ED
performative. As previously nentioned, one of the functions of the Text

| nput agent 41bavebegn fed back to it. Susbrewarinmight enginate fram, foz exampie) aspesigdh of an
i nput nmessage fromthe 15 user in order for.the stemto try interpreting
it. For exanpl 8RR 2E (r}oﬁp‘ﬁ‘ngg’é‘nﬁgﬂffé Wﬁﬂtdeg%"ﬂgf)d?@m%dlsﬁ)‘ d the

i nput nmessage agndtiutedRBdIHCR PekardlMhe abcdpbdillt BrinabednairPbf B Ster?34 Wi t h
a TH S-1S- YOURS I|cl)erfor mative g%itregg\?\?er yépwor éﬁspokaen by {qﬁe usgjr%keunti | the
i nt er pr et at3®n respossectoes particulaNmpuhtimessage. f Whenj aewardmsachwg ¢her ageot 310,i n

ith f t dicti it ti 2 b then.the 2 0.
i oy di st parEYedsuBR {edemRe e pdt S RirPE Al the ppise BYAEE back
fromall of itdouachahswhilciiRaNEbe mpég&e@dhtb%tﬂeak@atsbm hRvasaktingm

|
which sinply awaits nore 1 nput. The next hessage transmtted down by the
Text | nput agerdl44tovides featbgek towhe learning uaid GR4 inonespwsd tosuchsewasdsysaxthatwor d,

whi ch hopefully will enable an ipnterpretation. At s oi nt, .however, the
user night i nplte Brteprgire2l can H%&t? Iptegpretgfiop H@‘%’ygﬂgﬁ‘?"f%‘isﬂ&‘g’d &YSPO t he

i t th . } ; ' :
2o it thon 28 arRPdE e EIRER b cLftinsg Afen AR S MR IBRRNEWI T QUAR "0
performative. Najdeessbabk 308 anadaptitgch the meedstdnd spédifidatioppanfiotiterapente Irs

i npl emented as a THI S-1S- YOURS performative with a COMT flag set. 3 0 If
the pendi ng conddditifinginagents whage speial prasgssiRaiil 346 6an bengttfioatfeedhackstia T

1S N OV 7o o oA bR ba b e BB 0 T SEETT on” iy

predefined contradiction resolution procedure can be programmed into the
systemlIt is nost desirable, however, if it includes a step of querying the
user directly, preferably as a | ast resort For exanple, if the |nput

Regul ator 414 has a contradiction because all of its downchai n nei ghbors
have 5 returned NOT-M NE, then the Input Regul ator 414 can ask the user
whet her the input nessage refers to a TV or a VCR function. The | nput

Regul ator 4l 4 then adjusts its interpretation policy 322 in accordance with
the user's response. By involving the user in this way, both the
interaction and the learning is limted to the point of contradiction.

S M. o o A~ N L -




After the Input Regulator 414 resolves its contradiction, it sends tq% NOV 2002

nmessage o its resolved downchai n neighbor with a }gafyb/% .
perform?ﬂgcejysw??sathe | nput Regul ator 414 was not the point o 9;5{1‘?3}7 diction

(that is, that the Input Regulator 414 already had an interpretation of the
i nput nessage), 15 then in this case too, the Input Regul ator 414 sends the
i nput nmessage to the interpreted downchai n nei ghbor with a COWM T
performati ve. The COM T perfornative propagates down a chain of agents in
t he network, forcing each agent in the-glain which has a contradiction, to
resolve its contradiction and pass the COWM T performative on to the next
agent in the chain. e I-GL r t) S may
wel | involve severalﬂ]{%sreergya?‘glsfg}roggg%}%%gﬁzoﬁgmﬁecﬁg%ﬁeﬁggé%e}r’n@éEé%tg ﬁ‘% user
for a deci si ormbdhiemencst baldieoniguadifichiion sfeser utdten Iprmegdemisoditaedsi n t he

| nput Regul ator agent 414 is described jn nore detail below wth respect to
Fig. 24 Al othesieVergdhn sewards Wil GoashikInArPTefalonyof user agiions sade by an
contradiction r ' : : h in a different enbodi nent,
di fferent agenalggaggﬁ%gge%:o%@rgg%fwgﬁHﬁ?rgtﬁtt%@ﬁgn resol uti on procedures.
Since nore 4 han one "Hgespecibiprod@singlLindB k6 Rekdsortion bfagah B 0t BatéRE thet he
user, all of the agents route such queries through a comon I/ O Actuator
446 whi ch contlpeal gvarkéon wiychBieragentr ghrWP%blgugherl}bmrwm&rE@rtsom 15 N
0 V 2002 WO 99 P - : r odi t his
user interact ié&%ﬁéﬁg %{nggg&/‘?jgﬁﬁg’ ég?lglglgﬂ%l 0&‘46 eﬁtg%éaﬁggﬁ @95@5‘*& n

anot her enbodi iqah¢ intériortofikisagehanatwoilq thdierote aluirly 13 diradi dedlests @ptane 130.
In yet another enbodinment) it takes place via conponents of the hone
entertai nnment aPPSeRIIALe agEtSanth eam SSAGSORE| EOntrpdietions hatine pecuggbdheiot when

(cont s adh ot orBAUES Fot fest b e e HBOHRE AL 3 RS R e AT SR ot ¢,
such as the usgmhittddrthfdlp Thespevial gatéssiag udit G0His'sdfefimbOR{dIA 16 hersid ed
(contradiction case (3) above). In this case, the system does not have a

pendi ng cont r a8 &fhlask boxt beoanseithe designer efithegystemesn uservelinggyer mridad sope 10
action in respgnse to t.he,user’ riQr. input. (For.thyis.reason the agent
sensing user d%?s%ﬁ“éf‘é‘&%}eotﬁ ‘W%P’??Qj ﬁ%_f/ loﬁfpéggééespﬂlgubt@gﬁﬁ%ﬁ@@ Sof
performative Waighed af¥ne I'OiFodp EdrRramt pleed on tRE §REiall fRoslsdRy thIE3 IS that ecent
action taken.) Since the system does not know where the contradiction point
is in the agenitinprefasatity limitedodhe Beilitiesprogeed byrtheearnmenieaionsiunith®l 2hai n

until a leaf agent is reached Ftﬁr exanple, 15 if the Input Regul ator 414
(or the Feedl o&R CaGaHRIcaAHONs With QReragsptsy i at e enbodi ment) recogni zes user

di ssatisfaction in aryeRPital Bﬁﬁéﬁﬂ%urﬁt@w@@%bﬁnm by S cRlsSABACRteRdct  he
exclamation, "Wong!", then it asks the user a ques¥|on such as "Do you
mean TV or VCRdutside aftiee agentmetvesrpoAgents iegponsiblefar useel/QrpaaxaRplgsbbtuch 414
| earns that nessages Eavi ng char%ﬁt eristics of the .input gessage.that

[} ¢

resulted in th&8® <SP agFres anetally SERCTAte TERUESISOf IIHaPUe WY E RIORREFIONA not
VCR agent I ﬁl,%, es the erroneously interpreted
nmessage on omﬁfﬂ?%ge‘i]\sﬁ%ué’ﬁ%’%f& WlEntl Btaﬂ%lﬁ%SATl SFI ED performative. TV agent

418 then queries the Amsther ¢Rmpiowfneaspegielvprocessmgndnit \3léwsort existmgannel ?"
When the user responds,, the TV agent, 418 | ear.ns, the new i Lpretation
policy as did ISA5MENtRBICRrABENLQGeNtes! RIOgRAM ‘8@&%@?%% @F?‘g{?goﬁgrf)%rams
interpreted nes « L b i : [ i with
the. D1 SSATI SFI BB eer FRhibd U ad e £ CoRRNERRetril AAGH T (AR AUBAIL T

| eaf agent is reaehads and suble asi834Y as aaginsducer so makdiare betweerb tid exidting002 WO

991 66381 -30 PCT/US99/ 13377 The user interaction which the various agents
perform in 2%sppreseam and othergesaT Smsdyseaars desearedie fonexamples the abe¥evi a t he

same |/ O Actuator. 446 iS.,U LCll j ' onse
to the COWM T plé’F?WP%#%%%%%%E&%&FW%%@%@@% t ?lggg% 5@38 tralg!?:gfn Si&di cti on
by interacting widahsdub& t809péntH” & &astinggRbgrhindsthaoihaitranidiatr REeiRds doear ns
this contradiction resolution as a new interpretation policy. For exanple,

the | nput Regul knowledgpeof theipreeigiing preguam ethern tham g compuinicgtian belvirni ng
certain words should be routed to the TV agent 418 As 10 a rule, each agent
that learns a new interpretation policy should ask all agents it knows to
"unl earn” that policy. An UNLEARN performative translates to: "If you are
interpreting this nessage, and the interpretation is that this nessage

bel ongs to ne, then un-learn this interpretation policy." Not al

enbodi nents need to inplenent the UNLEARN performative, but those that do
will be better able to 15 localize these | earned policies in the agents

whi ch are nost appropriate for each policy. Such |ocalization of |earning
hel ps to keep interpretation policy databases small, thereby increasing the

o, o o o



20 LEARN The LEARN performative, which is conventional but included 1h§rN%V 2002
for conpl is used by agents teaching each other ag
abstractigwrfgﬁzsécl as "nore" and "too" . 2 5 FORGET- PRCBLEN?%%&J%%/PQ?JJ when
an agent receives an I S-TH S- YOURS? query, and either passes it onto its
downchai n agents or replies to the upchain source of the query, the agent
remenbers that it has already handl ed this nessage. As previously 15NO0
V 2002 WD 991 66381 PCT/ US99/ 13377 -3"~ nentioned, the agent stores such
problens in tenporary request storage unig- 326 (Fig 3 ), together with the
problem!l D. In this way, when the agent receives a subsequent

TH S- 1 S- YOURS . . e refjpgure its
interpretati ondw(;“rs'Is g&gggg%tg égiégéemﬂrfrig%ns&gggw %%%? %nggﬁm&gﬁl% %&nﬁgﬁ‘{% egrlg thgwhi ch
have al ready raboeeiredrpprated Sbftwaref Agdnes papars by &eResetdtierat ak or age differs from
| earned interpretation policies in that stored problens, and any stored
resol ution of such problens, do not influence the interpretation of any new

nmessage spoken by the user, even,i fech e new nessage is
identical to the text of the stgrng%c‘?or ocf@ﬁ)&g& 'Eetjr;J alt reference to 10

stored probfems occulhe fgenposribitedrintdspretativinhit 2ROBERM Yinéifi@éssa fumsser of

LEARN UNLEARN al so i n that whereas LEARN UNLEARN takes place in response to
the resol uti onagsntscumieraqi thet ohEig. r eash daying grdqmaimelipseonsivylify dileogeof t he
resol ution of, _ (Ctd st L further,
probl ens are sf@?%ﬁ&ﬁﬁ’ El{%ﬁag?@?ﬁ%ﬁe@%ﬁ%&g&ggs ér%%fa%@%ﬁﬂ?v%%enéﬁw as
tenmporarily 15an fhpubegddkasesiving msstigee fom theg epdesh-detat ohwert yo stmaeed

probl ems only upon recei pt of a FORGET- PROBLEM performative referencing the
probl em LD to Bes@srerrepagasérwethe hesgrghy wgbe (hapefillp) prgperdeafagent, with
FORGET- P EM_ per f [V r I . t..probl em LD.

whenever Rlat%l seg%oatﬁ%g%&%t?ﬁi ngﬁ gﬂﬁﬁﬁﬁ%a%?@gﬂgﬁo#ﬁg gur}ﬁgg?‘cy is believed to
be the best policy f qsafoiiembedimeft, theagéidntiRhgeadieRda HterprdAITAAMAT Y
request storage unit 326 database. In another enbodi ment a different policy
can be used, sidh age imgreganestehiy &ty ctliatodass| norgnesh dhrestsict dpfinitierenf a
receives a TH $:1 .S YOURS, . T or. DI SSATI SEI ED. performative identifying
the sane probl 3 r@%a&g%wﬁ% p&ﬂ?\?c?ﬁggnggegp?wqepntgwdgﬁgagg}&a@m to
abort processi Rgnhit @ nessagP 8 4 difglé RES dghtl Astanother examplePiRentsFkBdr ddbwar ti ng
to state a request, the user mght stop and say, "Scratch that" or

"Never mi nd"15 | fin theestMsture |cap transmjt raquestoback upstorashestagents thaeate Wighargwd wi t h

t hi i biljt ' h J t it i i atel y. del et
the tempor ar 1 | yCertatrE FRURERD, FUmRotBamsai.ts relasen Soariybidih ¢ 326
15 NO V 2002 MO 063 sPhE/ dedBRitidd 384 hypedstnidifre! Aledbséielan e dodGe-
problemLD. to its dowdchain nei ghbors with a FORGET PROBLEM performati ve.

Each of the dovincirporatedesielf-Drgasizing Symbiotic Agentgaperi fn general, the arrangement

of agents in the agent-oriented interpretation unit 212 can be described as a

20 network. It will be appreciated that hyperstructures and hierarchies are special
cases of a network. Furthermore, a simple chain of agents is a special case of a
hierarchy and a single agent is a special case of a chain of agents. All these forms
and others are considered herein to be kinds of networks.

The different agents in the network are “interconnected” with each other

25 in the sense that agents receive queries and commands only from a predetermined
subset of other agents (referred to herein as “upchain” agents) in the network, and
agents transmit queries and commands only to another subset of agents (referred to

herein as “downchain” agents) in the network. Both subsets are adaptable in the



problemfromits own tenporary request storage unit 326, if it was there) -
and for problem LD. on to its own downchain neig it n94& NOV 2002
FORCGET %E@E/] performative, and so on. In one enbodi neny'?ﬁ@%wééjgzt does
not pass the FORGET- PROBLEM nessage on to its downchai n neighbors if the
probl enLD. was not present in its own tenporary request storage unit 326.

I n anot her enbodi nent, an agent which did have the problemLD. in its
tenporary request storage unit 326, passes the nessage on to only those of
its downchai n nei ghbors 10 which it knows- have previously received the

probl em desi gnated by the probleniD. Object-Oiented Agent Network

| npl enent ati o nt - or i . ] r t.i .0 it.zZ,12 ig.,2) IS

i npl enented | Eenggglaq%%%%eg%% ‘?roe%nﬁéj 8@?’%35‘2%3%% t§eecatrafi gﬂoeﬂ?é’at ?)f(r(g’é’\g'ﬁw ng

| anguage suchagsmtskamieir frdipédtivolpdhain nelghbsrs,i(Siade WDWERTIBE pdritfihdgies met hods
and data structures that are common to the great majority of agents in the
net wor k. Cert Errexgmpleheanshaganty alpadpos @ subseft ean askcp As rewewtshtia agent 422,

Query O Co d Text. he vari ous, actuators
in the networ Ei Aalfag%g‘tgjlg%? %ﬁ?ﬁéklv%%gk%@?yeg&gﬁﬁggg nggat%olr%?ﬂpph)gy mai n

obj ect class iginArdaficted idlahpwagesiahgenieihpe sodf updhginMdddricBsh ofl ass to
be replaced, and others added, so that the agent can performthe specific

functions of inetheragental purpose. In an enbodiment, all of the agents in
t he network represe gbj ects in . uhcl asses. because despite their
great sinilari Ito i es, T{‘?ﬁg#‘g nlap&pqugafgﬁbgcﬁ%ﬁa‘ggtcﬁ\e&gﬁw 31 g V?Wﬁ‘g(ré%gxarrpl e,
each is 2 5 PrRgraipel this SRM adriinities. Y2 rebniRRiditHT Eshaing oM IERTe BEertE S Sages

to different neighboring agents, depending on their |ocation in"the network
as pre det er matidavibgthelhame gemainorespapsibility. Isa degsnérete caseaaphgent baitselfagent i s

re programmed,. with its own default. set of interpretation licies. As yet
gnot lﬁer ° 1P 5 aﬁvgocwsgﬁbtfs\w%?%a'%ﬁ %@r&%&éﬁ%&‘h‘g?‘?@%‘éﬂm@a@'}m@aﬁ? age%t
is progranmed segaspdifbiéniédnlertions BMEomAluRRKIMOVetwB PSR AHRRes dffaglRY. | N this

sense all agents i'n the network m ght be considered special purpose agents.
O her obj ect - drdrexdnele, amoneambodimant ta-queiyahpastorinag belyrofianentioneonirounityhe agent
network w || alfso be a{)(ﬁarent to the.reader 5 Fitghé is a flowhart of an
AGENT START nedff8ENtsNot¢anysingle pEanLwit 8|E'?f§§,m"\‘/bﬁ‘i‘ hPPOBES P3Y SaMGH8Rkver an
agent COMes Ongbiiffvidhe ddeRiVGhans SomAfinlfier, eafiembolititht &y GRASkIer ed
synbolic rather than literal, describing an inplenentation at a | evel which
i s consider®d costhuritylapf whoteo Thhs as wsed berein| an agehd wineh ia pant efa edremunitiat  an

enbodi nent often can rformthe various ste of .a flowhart 10 i.n a
sequence di ffe?fgﬁ’?mf eﬂH%E?edsWGRﬂPprBP“?tﬁe@%ﬁmﬁ'&s@'sq“ieﬁ” SPPBIUNEY 1 ot her

steps. Referrigghion fridhar? THaPistthe (GBrym fa@?@uf%@mfsii{ SHnsiereli HefBin ?ny

initialization require n enbodi nents in whic agent nane is no

har d- coded, t hisinsliéptheaperying afdae oo ntoae agents withimthe gwenpeNdtothabbthen a nane
for this agent. 15 In step 512, the a e&i then sets gny of its stﬁrt-up
defaults. In sB®ps HfsagenhEragpings AegPOISS 1 s 81VEn \frbpdimento pther than her
agent s whi a : i { i j Thins

2acor! i shaq byopirinies e dRs LR FEniaORRanE PR Rayidlnd sl

nei ghbors, wit doinbif ofgespbnsibilitaieedtd Heheithiedreagme cominanity. 2 0 In a step 516,
the agent advertises its abilities to other agents, fromwhich this agent
wants to recejve reqmﬁiﬁlmﬂ&aP%‘Wz&’é‘&%laﬁB*Hgﬂ"B?/‘,"t?fﬂwaéb@&r\’ﬁ!t&us‘éﬁdi ng a
nessage to all e ' iV, i j S, th

ADVERT: SE_por T 87 b 2 SRje 3B b8 YREGH: 48 oV B dflel), SRR Bulialede, (1
upchai n nei ghbegquedts EMmelimfeieqaestSdre thafufbre PRSAaEEd, padiesiadibpagéitynddlles he
words or tokens identified by 2 5 the advertising agent, 1t will include

t he advertiZf ndhatgasit indyrmoereate frequesss éo pehepagants. Preferablyshe designers oftheout ed.

Af 516, th | ich i odical ly gheck
for “hew event o HPBRLESS A ety B W e B9 ait s BhefiflileB Bl ndnko ) o1
determnes W, 99daRG3Gh thddystenPad\nby MelQi2blEFlierad PO dfA3dnts whaidisiblei t i s

still alive. If not, then in step 520, the agent term nates its operations.
| f the agent i sangdtdgehtsalan\be,assigred torbearespoapbBfor thehminatpshprosesstoimtheany
agent - speci fic comruni cation functions. In the main object class for the
agents in the agent network, there are no agent-specific conmunication
functions and therefore step 5 521 perforns no functions. As wilt be seen
bel ow, certain special purpose agents which do need to perform speci al
comuni cation functions, do so in a procedure which substitutes for this
step 521. In a step 522, the agent then determ nes whether it has received
any incom ng nessages. If not, then the agent goes back to sleep and
returns to step 518. If it has received incom ng nessages, then it 10
proceeds to a PROCESS MES SACE step 524 further described hereinafter After

S S o v o



Fig. 6 is a flowhart of the PROCESS MESSAGE step 524 of Fig. 5. |In h5si@p2m2
610, the S esSgecut es an appropriate nethod in accordancq,c\qj/ﬁgaglrl%g 15
performative o(* e nessage it has received. Such perfornmatives an -t/hei
corresponding Fig. 6 step nunbers are: ADVERTI SE 700 UNADVERTI SE 800

| S-THI S- YOURS? 900 2 O IT-1S-M NE 1010 NOT-M NE 1000 THI S-1S- YOURS 1200
COW T 1210 DI SSATI SFI ED 1600 2 5 MAYBE-M NE 1020 UNLEARN 1500

FORGET- PROBLEM 1700 AGENT- SPECI FI C PERFORMATIVE 1800 ' ~ 1 5 N o v 20A2
WD 991 66381 -35 USER- RESPONSE 1300 RESTORE 1320 PCT/ US99/ 13377 An agent nmay
al so be able to handl e other performatives, but these are omtted fromFig.
6 for purposesyRbmC e iaddVisddlé EhuthotRERAdalP BRE Ihtic a%&t bB&ept BRIplO®Y | ve of
the received nessage is executed, the P SS MESSACE step 52£ term nat es
(step 612). Firgsponsipgitigs ahd e Himitedan thé¢rdegisiomsol needsf tor mekk toyerdanagient of

t he mai n obj eﬁt cl as .l.gn esponse t ~ ecei pt.of an ADVERT| SE performative
(step 700). | ezgmggéﬁn F% T OP §EeaL § BIRITGIAYQN OF SRRl RSOt HS POy ahways 3 l$y being
advertised i s gaheLaRwder KBOWRe Rivettegd ageite. white Wk KB He tkeRt B 712,

t he agent creates a new comunity in its address book for agents having the
charact eri st i c®nsideiatjomt ed i n t he recei ved ADVERTI SE nessage. |f the
community being advefrtised is,already kno by the agent, then step 712 is
ski pped. I n step 714{“5913‘83 gdiments; ?%“ﬁi@ém?eT%’Wﬁiﬁ"g’ﬁﬂ@ﬂ“t@ot‘%“?ﬁ%ci fied
comunity int argts & Fi g i of the
met hod t hat th@lggﬁ{htgﬁlggsﬂﬁ\ egscgglglgeg%gevre éc%eei z%)tﬂre Ba?CHXﬁO%H&%W%
performative. dgent (Suepgenis) breakmgatponm theeespoasibilities afithely pretiecbsog. Blgent from

its community as stored in the receiv .agent' s address _book 328. In step

812, the recei \FAHEe Bﬁ’é{H’FSgﬁtt ?WFFF@?“%:HQ? a"gtfé(a@é‘rﬁ?ﬂl i SOfPWREs any nore

agents. 1f50, then hg VR SECHTBEGHRY rbpoRtiBRi&Sand fcn 2.0in

a step 816,1§t he agent de#gif@s t he con’m%ni t§ S?Porh t&e %néld%cggg; %tg[}%g§8

bef or e t er m natiefigdtabdesigt tirael. AFingntiched abavef it as\albaddsirafle tHaemary fspdcts

perfornmed by an f the main ohject class in,responsg to receipt of an
@

gent, .
| S- THI S- YOURS? ObBE MAHteROK waits Re RIgsed 5 eact gaght aqcerdingtontsderition Joshave a
message, it fi[s CKSctdih S r Lgugst 2. t g to
det er m ne whet e‘?’oﬁ{?&hggﬁép&rleﬁr/?@us ygl%égt“{elrg r@t%eggsfﬁgsss%}%ggtp Hznrréljaé';ﬁsngstgie(step
910). If not, breimindiy sbmmufiction linksdefweenshaagdntd #rdesigh &iieoht shbult ve
nmessage. The interpretation involves twy tests: first the agent determ nes
whet her t hé-Sme 88tggethatstheserqommynicatigng,might shangs thioygh timeefos instange In the (e. g. |
by determ ni ng

case of the introduction of newer agents. Thus, one important phase in the design
of software with this methodology will be to determine the participating agents and
their capabilities, even though the precise details of how they will eventually
communicate with each other may not be known at design time.
20
Special Purpose Agents
In a typical agent network, many agents have a common structure and
follow similar internal routines. However, some special purpose agents may be used
depending on the application, for example, agents directly involved with initiating
25 requests to the system, or an agent which interprets the actions of the user as
different levels of reward. Some of these special-purpose type agents will now be

described.



1 5NO0 v 2002 WO 99/66381 PCTI US99/ 13377 - 36whet her 't he i nput rresspgqmv 2002
cont ai ns &?&% words or tokens in response to which thi Sp@PfEE& /lgg_ﬁ s to
take | ocal® %xeH, ﬁ), and if not, then second, the agent determ RES et her

it has a stored interpretation policy (e g., a further routing) for the

i nput nmessage. In step 922, if the interpretation was successful, then in
step 924, the 5 agent returns IT-1SSMNE to the upchain nei ghbor which sent
the IS-TH S YOURS? performative (step 924), The nethod then term nates-
(step 926). If in step 922, it is determiowed that the interpretation
performed in step 920 was unsuccessful (that is, the agent does not claim

the i nput nessage f It | } r t4.on
policy for the nes_sg'g%"&t,ﬁt%%h%t%togge g?%%‘?%‘eb 11 xgéngﬂeftlh%géﬁ%gs{c?sf"address
book 328 to dshel sysreems\ed drer netivotkast spevial paypsh mptt spefe it be tncludéd not ,

then it returns NOT-MhIE tq its upchai n nei ghbor (step 913 ) If the agent
does have dowieHeh ynipiigmiboiem difisrent Foutcep imso gonet 1gguesh cand/ostdptesminehe

problemin its t j 6 t. i al | of
s dounchai n SyERaS fiaf aft PLIRE.e Shak PeRel Vb, R Peginble Bk HOEY el o50).
The 15 net hod ikipiagd €D D aipasis('Sifopmamon thist sdthegote isthePp&d@d ai 4n t he
message subject of the | S TH S- YOURS? performative has fpr_e\/_l ously been

i nterpreted byitanhprsthgdisplay, andnpyi @gens mightiparipmethg fmgtiosofuaifiying tese tvequest
storage unit 32 then i 932, the agent retrieves the interpretation
fromthe terrpolpgl?tf/asfg&‘ﬁ%@trgi@gtr‘age unit 326. The tenporary request 2 0
storage unit 326 st om@gadible iaphtycduld beneih| £ fionthehaseeobmpit agats Ry this
agent, but also the responses that have_been returned by all of the agent's
downchai n nei gédsenmine the end ehamivput stigamafeninstaneedy Nognput PRIOGESS. ANBVERS st ep
as describ bel gw wi\t h_r Ei he._nr dur.e en_ends, (step
926). 25 Fi § SoPeastl) Pr B RRREy bfle ke, & lgge‘g%‘g%‘gﬁgede‘ﬁyogéﬁe SO 2ot 1t ho
mai n obj ect cl agerepgslidytherewoilde taitedretthe inplf Bee1ainR! Al fediREDORS €S
(NOT- M NE,_IT | S-M NE AND MAYBE- M NE) to an | S-TH S- YOURS? query that the
agent previ ouskhe appraprigts 4gest. downchai n nei ghbors. In a step 1022, the agent
first adds the 1 5NO0 v 2002 WO 99/66381 PCTI US99/ 13377 -3' 7response
{i.e., the performative) to any responses that it previously recei vedl W th
respect to this stor gdedbaclohfehts TAE ddaPRRITREmALsar&i A fdeBbdcRenaRefpt ' S
tenporary request storage unit 326. In a step 1024, the agent then executes
a PROCESS ANSWER®wrfacfdor thedeptonumdts taspensasihasr béBhe Thistrewardt ¢natd beids
{step 1026) 5 Fig..11l is a flowhart .of.t.he.P SS ANSVEERS ‘st ep .1l 00,

cor respondi ng teéglé“ftivp@%%@, &‘iégsi?m’l oé'dﬁ'_pgﬂgy ME%FW iSgyem _@,Se”i%?’gﬂp nd 13
respectively. TheREOCEPa ANBYERen With iMflicitrBRAEing! § fledbdii Agéht cH@H 86 ™M nes
whi ch downchain agents, if any, are elb‘letgl ble to receive the message. An
agent consi der gespodsbiadhaitie aderpretationbef thei igpusl kehavion andl trenwhasingi ih ikgent has
responded to 10 an | S TH S- YOURS? .quer,y of, the downchain agent, with a
response that dF‘é(f'Wé'sm?ecq*‘é‘?s@dﬁe eﬁ‘dg8ﬂ1§hq oM. g’?‘ '&Ef_éq‘qet‘g R HaErasye
sufficient for sbﬁw%:@ﬂeatioﬂbatm@ ofl Y oY &RID AREARRs hcstheCafilfRin GRS Sage
can do so wth varyin egrees of confidence, and the agent receiving the
response can apgissgtisfactionywserjpaise bgtween reguests drotlzer gichénput exbbesteansiated
determne for itself whether it considers the agent which sent 15 that
response to be @?qfﬁmdét?é‘ql‘é%iW@“f-he message. Each respondi ng agent can
communi cate its |evel denc ' S gggg j hr ough
the use of, for exanp ée)r?‘e g&gén |ceﬁ‘g§elglrﬁeé\7glth% 6erfe |r?q¥!§éégrnggeon§{eﬁ%r§gssage.
In addition, a difsRariaégméttiterias andahypet-hnicturaor hierdichpinightbedesigned to
contradiction at or beyond the responding agent (for exanple, where the
response nedfagereats the ieBls- M NE 2 0 performative, rather than an

| T-1S-) VBNE performative)..c : Y LA dts
application of quali tb‘a?)flllt{o@?? g&_t%%l ?ﬁﬁeg&rsdg‘gBg%éémﬁéé%?%'{ég%fﬁﬁgﬁetk '_eﬂ term
"confidence | evghit 21 Pdisdif€ldddr@mams serverainitde make possiblethedyphmiciidtrauefiorience
val ues which in a given enbodi ment_m ght be returned as part of query
response messagefnevhagentsite thesysiem. Eachinewtagentobtpinsits parag(er addyessy from gus
response which mght be 2 5 suggested or indicated by other neans (such as
by reference to the specific performative used in the response nessage).
Referring to Fig. 11, in step 1110, the PROCESS ANSVERS routine begins by
swi tching on the performative which caused the agent to enter this routine




1 5NOV 2E)02 W 99/66381 PCT/US99/ 13377 -38 (referred to herei ng%s%é\p%nz
entry perf ine). |If the performative was | T-1S-M NE, %—,
NOT- M NE, »tQ regﬁkllﬁ\ré?step 1116, the quality criteria establi glﬁle %drﬂtﬁg
present agent is applied to the response. In the present enbodi nent, no
action at all is taken in step 1116. In another enbodi nent, step 1116
rejects certain 5 IT-1S-M NE and MAYBE-M NE responses which have a very | ow
quality level, essentially by replacing themw th NOT-M NE performatives.

I n step 2400, the agent deterni nes wheth2®-the new response creates a
contradiction with any previously received response. Note that even if two
downchai n agenhsmbaetvet kaithataconfliesade noi bbcuamnd Tsol SgeMtsNEanDBS Tréresral itye,

there 10 still may be no contradiction if, for exanple, each clains a

di fferent part thipughaut thesysigm. Inputregyestnor sommandsie thegystermase tagged wath” TV and

VCR On," then tradi cti 1S & I he ut. Requl at ar agent 414
when both TV aggﬁ‘ﬁ’%g‘ﬁﬁa(g/@‘&gg‘nﬁ%ﬁ‘gﬁgq&?ﬁ8k%?&%é&%&?ﬁ“ﬁébﬁ“ﬁ%ﬁcﬁ‘%éei ve it
ultimately. |niféqedatich BUANTGRAAIeR-useH Yasis), andaRwa I IR BAdK! @ the Gy @kmant s of
a 15 nessage, the concept of"focus” is introduced. Each agent which cl ains

owner shi p of5 ainaespefate the reaquestred tovhiph thegeward |belogBNE or MAYBE- M NE
performative, an indication of which part or parts of the nessage caused
the agent to claimthe nessage. The indication of a particular part or
parts of a nessage which causedA$gnﬂg@twork@nm@iimﬁhe nmessage, is referred
to as the "focus" of the claim The focus of 2 0 the claimcan be either a
conti guous or di scontHigifose ppaiek diegrameéthemeBengls of agent ¢nenmunitiesgeithiashe

tual l'y claimed by t furt. hai ts, then th t
o epari ng't e eperoied e RRGue WilE BRI ATO R B B R ovdl et en by
the union ofqt hgeRREdMmBRint RACHTEE SARR i hid PRSP %nbBEinferf L&RAINI QWICHR N

agents. 2 5 Step 2400 utilizes focus, as well as other techniques descri bed
bel ow wi t h r espagent); ar afiagiua@t, Singe ali okthp agend commwhities shoynneHig. 4 contain

herci n as Thoy RGN eRURETH i A SRR G OBR PR D Seed rchpegitiy
Steps 1116 and RAOR wheh dbscplieh FRAR2 O ANAGABRORIEIDBARAS in He

remains, a THIS-1S-MNE performative. The agent also increnents variable
They May KnowCountetivbrkt b€ Freewl indiceteethe elirectéarponwhichsquesies lahd camiuiviBE-are- TNE
performative. Then, .in st 1112, it is deternned whether all queried
communi t i esTRaviansRutied eﬁé)spcpns%éragpl Ho e OBRONIR x{eggomavth%éye%&n of

ansver ed, then {hem RO omef NPAERP hQkidel esRRdS &;&@ﬁm&l aa@elﬁ%ﬁg-t
further responses In the present enbodi nent, an ageft considers the Tirst
response that i messages, isamt kliown iaFigglent in a given community to constitute

the community's respopse. Subseguent responses from nts within that
comunity, if any, argﬂﬁgrﬂﬁ’ﬁ’ﬁ?g‘i”ﬁt SBESCRAPAFHR CRANSEET ﬁﬁr,ecﬂYeJ}Wa(ﬂ‘q"Ferent

agents within t ' 3 i Gl : yed
for determ ni ng%’%? gég‘rt gg&%e@g%‘é’r‘f? h&@?gﬁﬁéﬁ%@?%@éﬂ%%@@%?fg%rrﬁ?a
downchai n agent 402. Theagents 410 dnd 4102 asé syecidlifitpadel agemts,rdndkacloperfiorinis the have

now answered, or if the performative_which caused the agent to enter the
PROCESS ANSVERS funstien gereceiving non-agent I/O, converting it to agent format and providing it

to an Input Regulator agent 414 The Text Input agent 410 also performs the

function of determining when a request or command from the user is complete
enough for the interpretation unit 212 to attempt an interpretation. The Text Input
25 agent 410 is an “originator” of certain commands propagating through the network
of Fig. 4. It originates such messages in response to the input that it receives from
the speech-to-text converter 210. The Text Input and Mouse agents 410 and 412

also can omit many of the more sophisticated communication functions of the basic



was a COM T performative, then flow continues at step 1120. 15 In g?POV 2002
1120 i f T, unt equals zero, then in step 1122, it i !

whet her Tﬁ?y%&&%gm@unt al so equals zero. If so then, in @Qgéﬁ?% if the
performative which caused the agent to enter the PROCESS ANSWERS routine
was not a COM T performative (i.e. it was a response to an | S-TH S- YOURS
query or a response to a THIS-1S-YOURS performative), then 2 0 in step
1126, the agent sends a NOT-M NE performative to the upchain nei ghbor which
sent the problem The routine then ends2fstep 1128). If in step 1124 the
performative which caused the agent to enter the PROCESS ANSWERS routine
was a COWM T oL et ageNn, i 1.0 i i it is
required to dreagéét’mgl{r;l% ‘W&%ﬁ‘{g?‘ @ﬁ {sbergommchg\‘?ﬁﬁon@?giﬁ{)%g%é%s’ Qﬂe# 98%{\/%&1%%1 have
rej ected the 2ofeaoyandihty aepsauegrammeti oo trenserit dleh@ating @eshye td BsingRssage.

Accordingly, in step 1130, _t he agent slig t he user to resolve the
cont radi cti on.de¥atPR Agshe The 0% ¥amPIsatie st st {rpyt aadRlousy agenticHO andr esponse

oy o 9 N 02, P T L e S TR s AT L O R . L P
zero (step s12pability of trydyemiaschdionint Fipal Adgpoadtisely, afeqeralbiiedpfulllifeayiredt hen in

step 113 2, it is determ ned whether .the entry performative was a COWM T
performative. 3geni§san peased; plthough ceriaip funchens qfdhy agspisivill aeves be ntlizeder o

resol ve the contyradi: ri: Sl e YRE- uer
eeponse. The TLcBHRA AP ARELG Fd SEAIRE SThe Rl 8k POYONE T g™ Y
performative wafl MotiscagéstdM Olander1 R dy perfornted byt fhe Bpecializddgipodetsingunit 316 agent

returns MAYBE-M NE tQ 1ts upstream querying agent. The routine then ends
(step 1128). | §Fig.3)of the raspeetiverages!. det er mi ned t hat TheyKnowCount does not

caual 2610;910 11en 4 SRS, b il LR MG BT PREP QYo

equal s 1. }P so, the ere’1s’no-con y  one

downchai n nei gpkdecdssds nekaigaBiknaher el ifthe pr@ksasst sithabotdiventQnfilenyed | f t he
subj ect nessage carried an I S-TH SYOURS performative (step 113 8), then in

step 1140, thethgggiven signalofevent. [fSherens an intprvening prasessingulemem Praent . The

routine then ends (step.1128 i . the, nessage carried
somnet hi ng ot hepeq%(éntkﬁrg“f%- ?%ﬁsgé%&ﬁgétﬁg%%%’%ﬁﬁ% \J?‘gn or BRIHYT e ' the

THI S-1'S- YOURS ?%déwsgmtsigﬁel, ortehent, IfMhsinfpvehingZproédiSnggembntRambaSs hidee MeSsage
on to all of its downchai n nei ghbors who have clained it. The routine then

ends (steplBl28)an ¢fe mesegapsigneb®r evente thé st of dheuprocsssing glemenh ds

| ai med th b Wit h I.%- 1 S- M NE. per f t] t th
Focuses of t he OTASCHLTRBORIMGR el islmestigs s PlirevPE oyt S 84P ¢ on.
The agent eit hefiessRRUggmaNof dvehSs Mhd\Naneaisithe pratibssiol edidgs! Righal &t &eft Vi Ng

agent (step 1140), or Sends the stored performative to all clainin
downchai n agentthis {ssnesply Bii¢gynerate rasqdn which thecgiven messageosignshar eveatpsistill had

clained the msssagg V\a th an I T-1 S—,,g/l Eeﬁ)%i formative. 25 llf nor et han one
downchai n agent®CRHSCTES B e d°PRES SR AP HITHSA" REYTE% P8I oF 8V Jof quality
to satisfy jdie presenjh 3R R gl 912D sptcial bl adenfWhiRA krfoARihkhe
focuses of the clains overlap (step 1136), then a contradiction iIs
i ndi cat ed. Contfundtions afsifgmg theanmitefoorh BT extibnpuor agemtdt 18land the Mduselagergnt r y
412. Itisupchain of a TV agent 418, a VCR agent 420 and a Feedback agent 422.
The Input Regulator may also be upchain of other agents or agent communities (not
shown) which are responsible for other portions of the home entertainment system
25 138. When the Input Regulator agent 414 formulates a query, it transmits the query
to all of its downchain neighbors 416, 418, 420 and 422,
Fig. 4 also shows a Query or Command agent 416, upchain of TV agent

418 and VCR agent 420, and downchain of Input Regulator agent 414. It is shown



1 5NO0 V 2002 WO 99166381 PCT/US99/ 13377 -41 performative was a qg]ng 2002
performative, then again the system asks the user (step 113%& tor NeY¥
the contr X2 ®W63H and the routine ends (step 1128). |f the PER{USY9/13377
performati ve was not a COWM T performative, then again, instead of
resolving the contradiction at this tinme, the agent sinply returns a
MAYBE-M NE 5 performative to the upchain sender of the IS TH S- YOURS
nmessage (step 1134). The routine then ends (step |1128). The agent does-not
try to resolve the contradiction at this,stage because, for exanple, this
agent mght not be in any of the final nessage paths as ultimately

determ ned. Fi.g, S | owchart, of the nmethod perfo d by an agent of
Che i n 10 obf el biokPE B der belisnt ‘RN S S YOURS
or COWM T per f kRt : r [ i i

TH 61 voRS BEOBEAT Tt iont AR ITR sl et MR oL TRSRBIF AT essage
i n accor dance intHtelenibodinEnaddsciited hpreor Bduneesmbodintehethapiacludds spehanagaitng uni t

316. Other than routin nd I,earni , this is the séep i n_which the | ocal
work of the agEurpgse ‘Sgﬂa,et_e’f”é.‘ll%%’ ﬁgg'@é?esi@elof’gtnﬁﬁn% P‘i“d’f“‘rfﬁ?’i‘%‘&’“b?geﬂhe i nput
message wasg REQHRfectl qummﬁ AR s 4s to' PEurAER HanRUHOlelfngl i 3@5\&%& bl

RESTORE process, undol n atever action 1t took nbst rece TORE
performati ve nemyértaifeerit systenl 13¥ (@rg. ,eXsathppayeri dn yet?d), vs ecomxpné&ses Tandesi r e
to undo the nost recent .action, or if the user expresses dissatisfaction
with the syste‘i‘?é-"r 8%;306@\5 dognay rﬁﬁ?@f‘“&ﬁﬁ’éﬁﬁ%@ﬁgﬂr@. EQmU‘aMa&q“F“l:%ses
after the ageni. infd 4ita s I b

routi ng steps g‘ﬁ@\aﬁﬂh%d ﬁ]tgé ?&Sa ﬁﬁilrspgféa%l%g“ ig"‘%‘gt‘g&;}f‘%gg a/gg}rllttf;lagr '?li(cul ar,
in step 1226, ilbeinemdedthit of MCRiggent 420)&x thdwateaeasbheln anpuibodenegkichas

previously been interpreted by this agent. This involves checking the
tenpor ary R8quées BeloRayge sapafatesQery| ¢r Gemmand agenty, sughegs the zgnbodimensgent

det er mi nes whe o ] : ' itLes. ot,
then the pr oceggsr%éb%ﬁ h%glgg’. t%%m%ﬁéﬁs g?é‘ts @%@%@@%@%g@g@ %g'ggo onJendlgt S own
wor k and has nead instehdbe molvdedinithe Tgarlhputwlgentrilght have their own work to

performin response to the input nmessage, If in step 1228 it is determ ned
that the agent does FaedbackoagratdlZis & SRRGSHPYIPASS ageAhich deteapinaspmhether 1 5 N

Pessage. As wi (R Pl hislgedanted dpinoiicitor bRt HemShe SRR JoBr IRLFHHET ot L he

i nt er pr et atimn ApEdptabilityiBi inadesptabilitgEfthe Sistem’ WeidIRE td erevibRiAisePrRgsRge fits
the criteria of any 8repro rammed or |earned interpretation policy. Unlike
step 920, howe\Asrwith Query or Eommand egent 416, dieedbatk agent 422 iscsbgyn »ath broken

interpretation policies.5 calli for, t I agent to rfor ocal

work In step 1é§ﬁ§ ﬁ@@s;ﬁg@ﬁ]{y@pﬁﬁl&lgq ?rgj‘r;]‘?tvhv%;ﬁ' gcﬁfé%gggm?aﬁgap ‘??getn.g]e nagent
knows of a subsgé pfedém Rfbodimeht BiedBEdbhciodetbdtionFonviioR aWHicR KBS the WthCor ar e
interested in receiving the nessage), then in step 1236, the agent sends

the nessage perdser dissatisfact{oRESTeCHEY, iTiqcigdedantin Rextdnpa@gratB10titself11 of the
| t iti identified. .he (1 nt tati [ i 10T,

b ocedur e o0 Fi g, 15 TiedR cihp@metuhiof 4o nebeh Soltare PrdBadCabent 2 s, g

performatives igyeara&ef PdpEndditha qietpP frdre TiRitcRedulatel kig AN &iokd, i N

i
accordance with this same Fig. 12 procedure. 115“ in step 1234 the agent does
not have an i ntresponss sithan extoéralylomopriarity suchhat iyl nevee be seftestedg dnsteads or es

e PLPLET 0 b bR BB R 28 Wher S i i

(step 1240). Th F,&hﬁ RESV tSmdrd th el BipUS Reghigtor 14305 fSPoNses
wll conme throug t f(§eépj)roce ures of Fig. G,Ei%o angﬁll.r Ret uorrrﬁ%%ag?o step
1226, if thesagdpdughetictheresest théadtwiork. FREWARIY comslands issued by the Feedback

agent 422 carry a “THIS-IS-YOURS” performative, or alternatively carry

performatives specific to reward propogation.



interpreted the nessage subject of the RESTORE, THI S-1S- YOURS? or mTV%W
O performative, then in step 1242, the agent retrieves all of the a Q's )
that it h¥9%6618&d in its temporary request storage unit 3FEVESHunction
with this problem In step 1244, the agent executes the PROCESS ANSVERS
routi ne descri bed above with respect to Fig. 11. The procedure of Fig. 12
then ends (step 1230). Fig. 13 is a flowhart of the nethod perfornmed by an
agent of the main 2 5 object class in response to receipt of a :
USER- RESPONSE performative. This is the,performative with which the 1/0
Actuator 446 (Fig. 4) sends user responses back to the agent originating a

i nt ti h as.in st 13 0 (Fi.g. 11). Both th
Lo the 170 Act uat or THS CIRBST 220 bbbl t e Scfinen shsngs Snly v3 o O v
2002 VWO 99/ 663fichR@T4 MiwPI1eh 38 showhdn Fib. 41 MHeUCR SubREVERIE ol ih B

problem LD. stored in the agent's tenporary request storage unit 6. Thus,
in step 1310, 4ahiydor illesswtion pafposes USERpIREIZPONSEe denifion-making esspodsibilagent

1312, the ageft BaLKRMRE i FRRRRE R4 RoiRRn Rep O ter syl uoris © P
herei naft er; WrkdpohGHIR EGH difftefl @mpbftentd 1 the ﬁérﬁ? exﬂtﬁééﬁnm%ﬂesxﬁgﬁ Ngt g@sm ts

UNLEARN performatives to all agents upchain o present agent, so as to
| ocal i ze the [\EGR mubngtworktrieed potdechttharglesarived hersinep 1316, the agent then

interprets the problem.again gnd. att t o respond to the_ original
Irressage_ (Zs storped i]ﬁ‘e_t aé‘i{ﬁ%&?&wcg"gﬁaig[’0‘_3,’%48@5%9%?@02@3@‘8 If"39Fhi sis
acconpl i shed byyid(puh At 430Eaddr POhAAlageRIBUN The w%&%ﬁ%ﬁﬁgﬁfs

routine of Fig. 6. The procedure then ends (step 13
fl owchart det as hpdiinsifepMagdificationggert 36 andidiShiftingiagennd3&i Mpftmglagedtni ng

technique._ In rticular, .in.step 1410 th ent [e adds the word or
word conbi¥fat iR ®HMP %Pf?‘gﬁﬁtﬁ, gﬁ?ﬁ%‘ﬁ M§elr%gﬁﬁﬁ?ég? 'nlrtb;ﬁgoh‘é%ssé’ﬁéd’content,
to 15 the int i nﬁ;%ﬂl i n I r kjrent s,
much nore sopﬁ?lggrlﬁgga?ﬂgg’ a?%ﬁﬁéﬂgfg@ﬁeﬂ E@t%’ E%O’p@gggg@m%g@?gkgep
1412, the proceshecavely)dse alFupchaihtofiaspacibl mupbser TV dictuaner agenthiad, phoseor red by

an agent of the nmain object class.i esponse tq recei pt of an UNLEARN

per for mati ve. sPﬁg‘g]UNEBQRRB ynigy3 }é&f&) Bhﬁwwwe “?%h%n, ofiths cammands Eomp)l

downchai n agen L %{F& ' 1 forth in
step 1510, the‘g%ﬁﬁ@&\wggrlggoggsﬁ{g%ggre y tﬁ%{l/,étﬁe/oixgﬁrﬁigﬁxg\??a%nttﬁpérﬁﬁx “for the

message copsens) tortherhbme entartaimmentagsten'138 viatacsinpledeniul pont 13MFR. 3L 2TheThe
current agent does not need to forward the HN EARN performative to its own
upchai n agent sPOWeF, Spund, M@@?@ﬂﬂ&%aé&g&ﬂ Lhanngl ageats 428; 450, 436,i4404

Louchart of e G LRI i ASS Sl PR PP Ghes 1
current value of the various settings of the home entertainment system 138 for
which they are responsible. For example, Sound agent 430 includes a register for
20 storing the current volume setting so that it can properly answer a user query about
the current volume setting. TV Actuator 444 is a highly degenerate agent, omitting
many of the functions shown in Fig. 3. For example, the following could be
omitted: learning unit 324, interpretation policy unit 322, useful agents unit 334,
temporary request storage unit 326, learning unit 332 and rewards unit 314. A
25 different embodiment might retain some or all of these elements, and simply never
use them, Alternatively, the TV Actuator 444 can be thought of (and programmed

as) a non-agent process.



1608, the agent first retrieves the current problemfromits stored1 oV 2002
problens. In step 15NOV WD 991 66381 PCT/ U599/ 13377 -44 1610, the ag r%qt

t hen asksWO8/6638&r, t hrough user interaction, for feedbackP@EUSN/IHMch
comunity known by this agent is to be responsible for the subject nessage.
In step 1612, after the user has responded, the agent |earns the new
interpretation policy by storing the user response in the agent's
interpretation policy unit 322. In 5 step 1613, as in step 1314 (Fig. -13),
t he agent sends an UNLEARN performati ve 1o all of the agent's upchain

nei ghbors. In step 1614, the agent then %)asses t he DI SSATI SFI ED
performative down to the neighboring comunity that has been chosen by the
user. In step 1616) the proceHom@muiepiionAmong Agestsy f | owchart of the

met hod perfornmed by t - Lo j: I gnse to
recei pt of a FCRGET-@E&@%@%I aﬁg{“fs tcl)é]ﬁrr]g{g%\kl@ Jr%rxllpégltlg%;pf&fggr?fl ﬂlgzggg%tewg i mply
renoves the paableiy oiméssgesnsiag acbevention dseiimivesipraiiédgedepriésdnbiition

message's content, fromits tenporary request storage unit 326. In step
1712, the prodagurgs &neyn 35 IF 16@nowviedge) Hiewbangeof o). netdeneenpendlor ned by

an agent of_t J s ei pt of an

AGENT- SPECIFI %Sper ora‘r]‘rg @5@%%%?4@? Z’%%'Sg%%ﬁ?%ﬁ%ﬁ%{aﬁﬁﬁlaﬁ?“ ?ﬂ@“ﬁﬁck

box/ whi t e box aft ghlibrey 6F fotmalr @dolbpies defiingitteyvodabuliyasttvasidhs asmhingat i ons,
it is often necessary to transnmit commands to a particul ar agent's speci al

processi ng unikQMBois dessvibed intariRMIn 193vefgrance ingarnosatechahwive dg@Mf is@er t ai n

procedures or t.a dnter | ssing,unit 316. I.nan 2 0
prooedur s of B ALSLR: bOchl SRS AL RRRE Rk B ek e
SPECI FI C per f ofi6/4d (%L@ryi@ stafiRbeligvigl equitifg, AcRieSin@Pub&iBingt {1 oMfalihe bOX
portion of the a sinply passes t he message content on to the agent's
speci al prbg esféQ?gYQ- megsages (gso catled nedfomnaiives™ mshide atemieroéfield 8 irrjudings

previ ously nmentioned, the nt .n rk of Fig. .4 includes certain 2 5
agents which at ’Eeﬁsﬁéﬁ'&?ﬂ‘?‘&?ﬁg@rﬁé‘d8?‘1"@@]“5‘8‘(#3‘&%*9‘% HsFecipieptys SHRPOSIEIOSS vhi ch
extend the maiwitRNe@Fmedtidhn thé MEQEEE-Ehté GeldMPROpERAL emddim@d 8Resdd N t he
network are instantiations of objects in special object classes which
extend the mai KQd by addingissumien of ngw performativestas followspEhgse peifenmatives Text

| t t 410 ig. 4 i | b. 15 99] 66381 PCT/ US99/ 13377
- ggudeggre{]bed. ar?%ﬁﬁﬁﬂé%%“dm‘?rfg?g%\#efle le&%@ﬁg&?@“? ﬁo’f H’é’d}cﬁigf Shot only

inits lisggof spmtghboring agents, but also in the functions that it
perfornms in the agent-specific communication functions step 521 of Fig. 5
Fig 19 is a flowhart of the agentspeci $¢ comuni cati on functions 1900
perfornmed by Tﬁﬁ%ﬁﬁﬁﬁt agent 410. 5 1t will be recalled that the

agent -specific cation functions take place within the event | oop of
Flg. 5. Wienever the Rl ledibd r@fRREH thérh el RYAHANSach iother 18 Be W8k Ao sehd i 1St
det erm nes whether thére has been a user voice-entry tineout. In

particul ar, theieaspgesd tolamer arioties. Winbkdothea agentdbased sysiemds, piaute presdnod has

expired, w thout any further changes, or input. fromthe user, If so, then in
step 10 1929 embodiEept, Pﬁﬁ&%ﬂ%ﬁéﬁ?%%a%ﬁggaq pfber ageis apdegisyationay

currently stan Al i i 0, | = bk YOURS
performative T(&g“‘é‘?g’ﬁ‘%{ﬂ%“%’ﬂga’gﬂ S g‘% 2?)5%%?’ é#?%&r?@eg&wg?gkgg}{at ed
that the | nput vidhgitsadprhaingend dédschaivhineighberst Backhrdggnagegon cheemingaan of
Text Input agent_410, will respond to,thjs nessage attenptin

b
i nt er pr et at i on, REGES TRRempssage, adds tB%\/FPWBH&FWWS‘“&@%Qﬂ@FG%W it-‘agddg‘g%cri bed
b . Ret i I J9, I f | Ce- } yet
cocurrea. bur (Rgk REHaibR may ot HIR acklh EffeC TRBGIIEN piRimRRte KT

the enter kpy qQrel@ct®ih@siatl) that he or she wishes to commt the nessage as
it currently stands (step 1916), then in step 1918, the Text |nput agent
410 sends the nessage as it currently

ADVERTISE and UNADVERTISE



2 0 stands to all of its downchain agents with a COWM T performativz. N 2
Agai n, the only downchain agent, |nput Regul ator 414, respaonds as_d sscr?%g@
previ ousl‘vc.)(’?”ﬁ%’sktep 1900 then ends (step i 914). If no u§§F%?’é?—7éntry

ti meout has occurred, and no user conmt indication has been detected, then
in step 1920, the Text Input agent 410 determ nes whether 2 5 the user has

i ndi cated di ssatisfaction with the response of the systemto the user's
nost recent query or command. If so, then in step 1922, the Text |nput-
agent 410 sends the prior nessage to itsgdownchain agents with a RESTORE
performative, to cause the systemto undo its incorrect action, and then in
step 1924, the Text b.N.o 20 | 66381 .PCT/ US99/ 13377 -4 6 | nput
agent 410 again sené‘gerfjtﬁ%dvﬁpl%}/he}rre({s%én\aég‘es%? Begg?lg%&gm?{%rﬁoé@%ﬂe@,"e‘?%i s tinme
with a Dl SSATHSHdeherR@erdto Win e gertriRiviOA0ADVER EISEmdssdge it ubBddd its | T no
user voice-entry tineout has occurred, and no user conmm t indication has
been det ect edintepretationpobicy sgias tranetlicch eertavhrequentctattherdvemisingegenti Blds cat ed,

then a 5 step. 1926,.. Text In agent 410 determ nes wh r r has

| ndi cated s albrmRel T s B EofEE ins bR Gy BRe UNAP VIR TS 1055,
the Text | BPUea@Be}s récbfled SAUSDVERTIRE AesdiRE maR81ek @ chhmuRiR¥awiaiinagent s
with a RESTORE performative, simlarly to St%E 1922. However, the Text

| nput agent 4 advetiising agsnt HebingewF artekampletan ADVERTISE siessegre fremf\iewporitve.

I nstead, step 1900, then_gends ( p.1914). .10 If no user voice-entry tinmeout
has occurred, aﬁ?ﬂﬁ_‘ﬁ 9957& ac%ﬁﬁnikffrﬂé?tcsé%l olnwﬁ‘gstobgéﬂvﬂégéﬁﬂ%d’,‘es_ﬁ%ﬁeshas any
user di ssati sfaghingtiy MheatordddiGaicRed Migrify, ShgO IGBMRWoheenyrindhgated, then
in step 1930, the Text Input agent 410 déternm nes whet ﬁer t he usér has
request ed t hatreqehangthisvinessageatreadyrknows 0 amother agéntshat wansroirecesteayl f932, t he

Text I nput, agept 410 sends the. | ast ssage to its downchain agents 15 with
2 TH S| SMOLRES NG Pyt it ) et P8 BRUD g VeHiRe JEFIA 15 CPBRBIIY he nost
recent acti on.aSh&pcchdiing HRbABREEent StreRe ASibfbh aditPlGA ik Mrsage

Fl ow Most of tahe c1‘310%\/\/(:ha?%s @gscr%iel?ed aboveﬂar.ep?%ent (%ngég?gg%ea%ﬁnet hods
of 2 0 indivi dummmagetytisits Jireentintarpretatibn peolidyoit may add it ahenaw eormuettywor k as a

whol e results ,Jteéoim i nt er conmuni cati on anong t he ents and the perfornmance,
nternal Ty 1o THCHICHIEPR O NaRONA SBENT L RAMERDGH QA IREESPURFORBNALY |
order to bett Jo st | APIENST k as a
whol e, Fi gs. g(g,aﬁgtgl%na%gn taﬁgeglgqg?\g I?Iﬁgfv\gﬁar ts ders;sfgéeg% Hggﬁ;%gethg@g%‘g%ce of
operati on 1hatartbenveativmal.k of Fig. 4 perforns 2 5 in response to certain
typi cal user voice input. These flowcharts are not intended to cover all
possi bl e sequences of events, but rather, illustrate sone conmon or typical
sequences. 1 Nt &. 2 WD 99/ b6381 -47 PCT/US99/ 13377 Referring to
Fig. 20, the frﬁlé\lﬁgr‘{t\b%ggi ns when the Text I|nput agent 410 (Fig. 4)
detects a pause in tWhebasagent iscuceessfulpnintérptetipg 2 @deSgage (ire. shepgeddhas i n
accordance with step 1912 (Fig.. 19f), the Text |nput agent sends the input
message as it B@fA9 @FAUtpg detsrmigation foride mepge)Rdigmessage muskhp foryardgd 1y a

TH S-1 S- YOJRS agsiy ot .S . nput
Regul atoroggen?n %&I ﬁéﬁ%ﬁgtgggowgt}é&égpeeﬁ%{&%re Egﬁgﬁh@%@%}g@g 12),
and does have gqyradiéédis UBITHIS-ISYOURS Tht 26t8ivirigiagentkAdwdhadfidcamby, the
| nput Regul ator agent 414 attenpts an interpretation (step 1232, Fig. 12).
In step 2016, tnerPretghis messags hentheagiahel contradigtionipitiefsFouexample, aspunps 10

able L0 Nt e Pl ol gkl B AR Reck LAV e iEh robfthe il i 11

410, and Input Regulator agent 414 has an interpretation policy that all messages
25 containing the word “TV” should be routed to TV community 418. Then Input
Regulator agent 414 will forward the message to an agent in that community. In
the present example, we only have one agent per community so a THIS-IS-YOURS

performative with the input message as its content will be sent to the TV agent 418.



the I nput Regul ator 414 sends THI S-1S-YOURS to all rel evant downcha{'gN v 2002
comunities identified in the interpretation policy (see step 1236, i(f.

12). | n sWePIBBO, each agent downchain of the | nput Regul BEBUSHYBAT? 414

whi ch receives such a TH S-1S- YOURS performative, recursively perforns

steps simlar to those of Fig. 15 20 as described herein. If in step 2016
the I nput Regul ator agent did not have an interpretation policy for this

i nput nmessage, then in step 2022, the Input Regul ator agent 414 stores-the
problemin its tenporary request storagE unit 326 (Fig. 3) and queries all
of its downchain agents with an I S-THI S $OURS? performative (steps 1238 and
20 1740) Fig. 12). Eventual l'l%/I)S all of the agents downchain of the |nput

Regul at or ageR¥-T43-¥QYBSAdl-ES-MINE N T- pOMANMBEMBYE r esponse passes

hrough th | aj ' i ol ina, Figs. 10 and
her oi n, i ncl ud ng 1 A8 PR ARRRRng MR SiOTRAE Rty M

attenpts to aubsvirk bfaidnys soahere iRy 2vell be einiatiad wtwioh 4l a%hﬁ%&aﬁxﬂotqmalryls hi p

(step 2400). The contradiction resolution attenpt at this stage foll ows

aut omat ed contHemretaireessagesanduwill davesiogivert thasommupities hdknawernd wandor yet

ked f | ytion it th ; fail. After all t
aspond. i 1 < e irah A REbRT! Pl RIRREN SR masetin Ch o Pt her 11
1 5 N O V 2003nt¥¥pr&81id0 g8ilcyPehbt WpPIRSs 1t33thé méBadeqsther GEiqVBResOBRN Adf HPTr €

non-contradictory clains of ownership fromits downchain agents (see steps
1120 and 1136,dominghain thmmunities using, ant Re MHL$Y QURS/ pecformatsvet olfsaneqge®018, 1 n

whi ch the | nput Regul at or ent. sends. TH S-1.S-YOURS. to all rel evant
downchai n nel gREBALE o BReTERRYR TR A] IS PP RORSIRE RS S EPG YT hen 5
recursively peeffmni®wihaRITIBVINE pborni20se Rh afdrd will BaRSindREFirédaGsh her ei n.
If in step 2026 there are multiple contradictory clainmants, then in step
2028, the 1®hputoliRefpriazmessagegEthe messpgaberepapt ofdt) isrwishinisy BEn o dddqrsar oft ep
1134, Fig 11 ) to the.Text, |nput .agent . Receipt of a - M NE

per for mati ve TTURTSIII GHctne ABE SPBRE cheloRe mPRage s Rast REbé FEREES ve

i ndi cates that d&namoﬁ%@ﬁérﬁﬂﬁlﬁ? loPBnd1§¥thO 8EeHE'S BSvn AR AARIhHEFEL 9F B nse Ol d
use a different perfornmative tor this purpose, such as CONTRADI CTI ON, but
in the presentthetdrodfdoenin ofrespuaviBlitiisNgefped reounsitelwe i s avail abl e and has
no ot her neani ng whe eceived in res H S: 1 S- YOURS performative.
Upon recei pt of IVAYB&-t{W fgent F‘f?e’é’f"@ﬁﬁ?&?ﬁ'ﬁ§¥og3gcp§ QrRatysdoen et hae i nput
message isqsi Yt i | G medsa dABAe d8tsIeLdd he . ss that
t akes pl acégi %%teér@g{r%iﬁgﬂgogt}efﬁts g})mgﬁ’ga?‘n of fgﬁes Inpﬂ‘p’%gélﬂﬁggé?&ggent
414, between t{ié dany)rhavdratich ae pbigyytthéredhe agent segpoitds 4dith ta NBTHMENE

| S-TH S- YOURS? performatjves to its do i i ghbors (step 2022) and the
time that all 8 HY6 H@Wﬂ?@c?‘@gémm% perfmatve hasRdisr t s
21-23 are not i g Mgk Lt Ry : ' e
agent. 1n a st LRSI BineYabuiiafiegtl cifing RARERTRt » Bofirsyidof il
sender. | niti akheythd fgenagepéndsivith DMAIXBBAMINE gdrformativé’R agent 420 (Fi g.

4), but the flowharts of Figs. 21, 22 and 23 apply to any downchai n agent
in the netwd k. Thus, the subject agent is referred to in these flowharts
as agent #i. | nt determ nes whether the nessage is
wWthinits own g%&ﬁ%%%ﬁg%ﬁqfesponsi bility, or it knows of a
downchai n agent or agmheieperfobmatives b useiteifvree theeyst@n &esolvd donfradicisien
control transfers to the flowhart of Fig. 22, described hereinafter. If
the agent does experiepbed hy the systemada gdaptive eabadimentsl erowradiction pdaye aany
interpretation.polic reprogr.amgd or .l earned) stored which.Sts.the ~ 5
N o v 200z WO 9 P%%%‘éﬁ%c’l‘?ﬂfég’ﬁ?%‘??m!‘%g ?Wpﬁ%?%‘%@&‘bé? _‘?fr?8ﬂs‘?§ﬁ ot &p 2114,
the agent ded erdEhfi&‘tﬁctYm\eénﬂ@ésdﬁn%@&e%sﬁ@mmcﬂdiﬁm $fireondibiliied . then
in step 2116, the agent returns -MNE to its upchain sender. (See step
913 in Fig. 9.)inithe agent agbvarkdoknsthe preseatoembeddinentc contiadictions pcqunem then st ep
2118, it queri gqcs) all its downchain comunities with an IS S TH S- YOURS?
performative (SCEOVBEG$ER Fig. 9). In step 2120, these steps repeat
recursively in each downchain agent. Eventually, in step 2122, Agent #i has
recei ved all responses fromits downchain agents, applying quality criteria
to each response and attenpting to automatically resol ve contradictory
clainms of ownership (steps 1116 and 2400 in Fig. 11). In step 2124, Agent
#i determ nes whether it is 10 left with non-contradictory responses from
one or nore of its downchain agents claimng the nessage or parts of the
nmessage. If so, then control transfers to the



flowchart of Fig. 22. If hot, then control transfers-to the flowcRhay f09f2002
Fig. 23 . Referring to Fig. 22, in step 2210, now that Agent #i has

recei ved W98 adi ctory responses fromone or nore downBREPA9ERH nant s,
it returns IT-IS~5 MNE to its upchain sending agent (Fig. 9, step 940).
Al'l of the agents in the path back up to the agent which initiated the

| S-THI S- YOURS? query, in this case | nput Regul ator 414, perform actions
simlar to those set forth herein with respect to Agent #i . The I nput

Regul ator agent 414 transmitted its queky_because it had 2 0 received a
TH S-1S- YOURS performative fromits own upchai n nei ghbor (Text Input agent

410) in step 2022 (E,g. 20 and i.t had. n i interpretation

pol i cy. After%all aggﬁet“sa"d%%ﬁ% *ﬁ%f‘?ﬁﬂ’(&gﬁgﬁi‘ig@gﬁmgfnﬁ RECAMDA have
responded (step 202Ayterpret ititgelf apd @il afits copynuaities MHOB PeipguaBeRSdi [pSPREF e

resol vabl e aut omat i dath NOTtMERE messageput Regul at or agent sends a

TH S-1S-YOURS 2 5 performative to all rel evant downchain conmunities (step
2018) . One oof 2t he r e¥hanacsgdeiting haonsdefied adTHIS-ISHYOURE grdsadgercamgant 414
m ght be from an agemerprét it RRd BRré thamashensf &9 cAaRThAItiE upANBeiYudrR@0! ution

of contradictory clgj H&ﬁn%mrmctwm&%rm%w-rsm%s%g that path.
Any agents between | nput Regul at or dgent 1 5 NOV 2002 f66381

PCT/ US99/ 13377, -50 d Agent #i i.n th ath. may al so.have nmultiple
Cl ai mants 1o resol veV e phd E8braies SRR e RisrPrdE SPRLGe St vor
of the pat¥’leading to Agent #i. Returniepfg to Fig. 22, therefore, in step
221 2, the systBnfigt tWi@%ﬁ%%@%ca&é‘PBk‘iﬁ §C\m‘é}/&§ﬂ)e®ﬂma@l§htwl‘&tﬁa&theons

occurring upcl}ﬁ{rﬁlcg%i gﬁﬁiesﬁéebﬁﬁfﬁt@%%hﬁfvé he path 5 leading to

Agent #i. If no entin step ssagé w || be handl ed by sone
other agent in the ngtpevibudlymemibrel &t ostiefuSiohd ¢ DO iApaL £@ni 4105t ep
2216) If so, then eventually, in step 2216, Agent #i's upchain nei ghbor
wi Il eventual | f Fgrids to detgrainesvheniiws seqefvee gaguaiol ep inggemessgge fram thet ep

2218, Ageni_#i takes. a ent-s £ cti. inre n t he i nput
nmessage (aisi nt 5‘;9"13%”@ syftfﬂjzt;g? i"@,‘FFPI%"E?,rt°éﬁ’_aa“i‘l’ﬁg’§‘e*~‘§§e"§§?b‘, & passes
TH S-1S- YOURS 910 tighobditogfadingdan serRa ifputinesiedtadstic tAén MRRtdoWnto Tl S 1S
the manner in which the network determ nes the correct paths) to the

correct ul ti nalnput Begulatgragensd14 vaitie THEWIT-X(XERS peréormatjesatier avarnewopht h t o
erformany agent-specific funchions that. it needs.to.performin.response
!to o the rresgagg?’poi(.e%%)isth?rh?ﬁi‘%‘ﬂgﬂ{c ! %‘r%rfékoéisz%%%ﬁfb&' rT?ﬁ)X’]g} I?rhg’p gsages
recei ved from Agenbe fésufts P WRRGAMcorBradiohed Situadbhdel il (R) e”gdvteLn@nttH@
e

message or claimthe nmessage in a contradictory nmanner, an :

cont r adi ct 26ns message simply dissiparesdfier she Input Regulatgr 4 vhesneivesritsrropligydeeles to
the flowhart qof Fig...23. In ste 310,,if .all of the responses were

NOT- M NE per f ofiogR SRS g?‘ﬁ’&‘_?q’ég‘ﬁe%&g?rﬁa?‘°&F‘|‘°‘b'866%8‘h%¥ {he NI BRI SRS 2 o
decl i ned the MBg5Rdford i'ﬂF&L ITheHeRPmésidde traiBfTteddowrEhHhB T MR Ment 0 i ts
up chain sender. Agent # therefore wiTl not be in any ultinmtely chosen
path for the prddéalbngenpith theaiditipn of threl usess ndxt wosd whichglopefully willsabtdet s t he
pat h t hrough the,Luse of, DI %SATI SFILED). If in step.2310 Agent #i 5 recei ved
responses are RB{MEIPrEROR. (it RRMEPOIBL BOVEYEH thg s MR OTAPIRIEHEESHF ' s

nei ghbors e ' ' i Rgi ng on
he qual ity or 1003 e 8 rARSREGANE Moy RSN sl T AR 002 ot

MAYBE- M NE per fsendsathe ugat message/axit deenvsednds dewh To ths-IhvputRegelatoagettidtés
received, or may. be [imted tqQ only IT-1S-M NE 1(’@ y 0 V 2002 WD 991 66381
Agumen

PCT/ US99/ 13377 With afepMdflFaperiarmativ e iNAte thah i Qpe & th thg EPMMIL  an
e . _ . o an :
ownchai - nei grisSEERRET BT RA% RTHISIS YOURS sRiBGate BihapONMIT

1134, Fig. 11).flfgent #i does not ask the user to resolve its contradiction

at this time, in part_because the ultimately chose 5 paths) for the input
nmessage m gh® not evel thependieg sgetrdigton is\abihe dnpuy Regylatgri Hldswhen $212 in

Lo th : ‘ e A h of
et on tor the PRSIV FaEtamaavelf SedCthef HETin ReliabP s RS SER%, © B
resolved in favor of a path leading to Agent #i for Agent #i to eventually

receive the nessage. If that is not the case (step 2316), then 10 in step
2318, the nessage is eventually handl ed by other agents. If Agent #i is




eventually determned to be within the path for the input nessage (or

Wi thin one of several paths for the input nessage), then in step 2323 NOY¥ 2002
w1 soonwOe9e6dd t he i nput nessage fromits upchai n nei ghPOT/USSYII3H

TH S-1S- YOURS performative (step 2320). However, since the agent has a
contradiction that it is unable to resolve 15 through its automatic

al gorithns, the agent nerely returns MAYBE-NLINE to its upchai n sender
(step 2319). The systemthen awaits further user input. If the user has
finished inputting, and the system nevg%hbel ess has not taken action, the
user may issue a COMT. It is assuned at the COM T performative
eventual | y reaches Agent #i (step 2321). Agent #i takes any agent 2 O
speci fic acti ¢t copifadicioned\iyr Rigdefined Lopgadigtiony Frsolition epydeedure cas dieve t he

contradiction j gg% { e i reviousl,y,receiv in
step 2024 to ipltnggjr%l - ﬁ?‘ég%ﬁg‘%’r"qﬁg@@?dﬁg% ’hatgi“%r’%rsblnvlggxﬁlets? S?ep&d

cont radi cti on dayryinpf the acér digecil, tprefefaBlyus arlag st it 2838 bxamfI& N theMnfhiep 2326,
it sends the messa(tye on to its resal ved downchain agents) with the COWM T

performative. Fegulatondld hass epsmadisHom berguse alk elcisy dewnchaineneighbosybaveakes

appropri ate acty i € S t . I i at st 218 of
its own inp e%{ﬁ%di%%%g‘aﬁtgﬁ’et%F+%& art!tﬁ:é %@@%?81 Pg% ?ﬁkftﬂ?H%ﬁr Wjﬁgﬁf ad

previ ously redgputesessapie-refert oo TH @rayVCRIWBES The GPRFRgatoFAN & thdn 1 tS own
downchai n cl ai m ng nei ghbors), or at step 2321 of the flowchart 15NO0V

2002 WO 991 663BusBOE nSYEreEs8n poligp3 3k inmkcgordame (with theatserdgeasporsad By

ownchai n ner gnsyros st ik Bt soliitne T dthorBHARA 8 Backig® Piigifecti e,  orm
steps taken bypdiRtefagaithdctidh. tMeB@E%zliﬂierh&idn%ﬂlev&y%ﬁdciedﬂ'a%d‘i@@ﬂ%@tzi n

claimants of a nmessage (step 2400 in Fig 11 ) 5 Different ‘enbodi ments can
use differkht dibtgburtiethefdearningagtosydieggem netovork iscinsuredns, and di fferent

agents within a single e i mept n different algorithnms to resolve
such contradictions. Aﬁ%ﬁ@gﬂ‘?”‘i eﬂﬁ%gf‘féﬁf’lgei H%tco_ ﬁrF‘%gtL‘ft‘fh_‘%Feé‘gf idl;‘hrrgs do
not interact Wne&agd'®onidBhm B KdsBlPed SRWCRIR RESHHRR With S te@iaans i n

whi ch the user evidences a desire for the systemto respond despite the
presence of coperfarativé. oifshelipputBeguiater 43¢ svas mot therpoint of sontradictioh ¢tat i cal | y

COWM T f [ Fig,11 st 1130) .. Lkn th i th f Fig. 24, it i
ssumed First et pa e Rt R akut v e Edienet prumuneRees n
nei ghbor s 4 Bat yRgvg tmg%ase%t% ROt Re@&tb&y*k%%dx%%zpupﬁés&rg%it}{@1 carry

ry
with theman indication of the priority 15 of the responding agent. In the
present enbodi mterpretedydownghainaeighbeswith e GONMID pedommeativientThecGONDMEER Nt
obj ect cl ass. Exeﬁr%ag riorities are sho in.Fi % 4, Eﬂlnfd .t can be seen
that agents whPEROZIAHVEPOPABALESAANEYA GRAPLOT 8BS M HCNEHTQr) fOFHiNERARR RGN of
| S-' TH S- YOURS}, [ iLR dakish BRIVl ; igped
hi gher priori timegiéﬁlgﬁs\gég}pntgg%@ﬁgw arle mor e d‘i’ stanc%rﬁ. gir%telgtt?g?d ﬂﬁ%ﬁg? of 20
hops) from t he COMMITgecformameion td theaextagemin the ehairs The peasihgmthdause of
its own interpretatjon policy, tEen [t passes iits own priaority |evel
upchai n wi 29 t FeSOfHONIPAQES HaY MSH HYCIVG Several usef 1nIgEaGHORS I Whichthas¥siee only
because one of ' ?sgﬁFtS has cl ai med the nessage, then the agent
passes upchali na%‘%%‘hg?%?&fﬂy&r%ve' that was specified in the downchain

agent's |1 T-1S- M NE (Nh¢BEwdl contrhdiEionresolnionptdcedure bhedsin tHedgRit RRpultdrh t he
choice of a performative (MAYBE MNE or | T-IS-MNE), the priority |evel
returned with Rgautethd isslepasibed in mere detak belowowith mspess tp &g |24ni AR akerch t he

agent bel i eves at(g?l?t% Hlf @'\ek%hvscg'g ogg%rft b tﬁeh%ﬂem%ﬂ{radggt? ar%(sao'lutxsounﬁproigg Leations

of confidence n by~ dpchalin age WO

991 66381 PGlY USiBodgdan 4 diffederl @mBbdimRht) giffefeat diRfits ton WHedefiréht th@radidion of

ownership, as previously described, but are also used in the contradiction
resol ution st epresglutRingprogetiurdsn Singe mogeithan ong agest ig shonpowork needstgdetablei r st

det erri nes whet ot DG SEYSyOhe BISBRY L S8 JEteo WISIA Rofhiti o

Actuator 446 which controls the /O port through which such user interaction




5 wth the focus of any claimpreviously received. If not, then theﬁ? i% %82
contradiction and the routine returns (step 2408) |If focuses do ove éﬁg,
then in swePIB43D, t he agent determ nes whet her there is aP@le§9%94ing all
of its downchai n neighbors claimng the nmessage, for the highest priority

| evel indicated by the responses with overl apping focuses. If not, then the
agent whose response carried 10 the highest priority |level wins. The | ower
priority claimis changed in the agent's tenporary request storage unit 326
to a NOT-M NE performative and, if that_zgl_ai m had previously caused either
TheyKnowCount or TheyMayKnowCount to be“rncrenented, such count is now
decrenented (step 2411). The routine then returns with the contradiction

resol ved (st epcgury.2in ongsmbpdimeat, ship yseg intgraction tpkas place yialthe/kdyboardd g

hip cl ai ith | appi : t. | ut i ti t th
oSt e or oA gD 2 AP S BF Ry o FRAT BRCH M R wRaRE e,
claimants wt hnjgx\ﬁ%@pmionm JeD GHthérehboBeinY, 8k aREy flaRWAa dBRSRAGRs BPHE

recently (step . This stage of the algorithmis predicated on the
observati on t hemegntentammeneystaakéX® a request related to one part of the

honme 2 0 enfertain t t ser's pext request is nore likely
than not tc rel at e%eﬁ§§é§ﬂ%ﬁ@?$ﬁ&%ve ourseé;&(g%%&efﬁie"h%é‘?“%eéht say,
"Turn the vol ugEitdéFthat alcBhir@nEtbnihas obdired (¢dntiabRtibi £43bs @) add\@F odveRjUest s
resol ves event ual Il}l/ to | eaf agent 430 in Fig. 4 (the Sound agent), then it

is likely thatbuthehenearooutside authewmtyr seghess sheabsss, wiforuisdthbesystemothatd to t he
sane agent, rather .than to Cha | agent 434 in.Fig. . 2.5 4, for exanple.
Accor di ngly, r@%ﬁﬁ%ﬂ‘%a& %f‘ﬁ?e%?mf%l HQn _§?S§r¢)ﬁ’fﬁ%' g%@“ﬁ&%f“&éf%’?‘m nes
that of the twhdhotHake€a péidinp d&ﬂtr@(ﬂ@t’iﬁnﬁm‘é}r{ah}a%\éﬁﬁﬂﬁﬂ}Hh%eﬁ%ﬁerﬁs@%ehaV' ng

the highest priority, they are neverthel ess distinguishable on the basis of
recency, then actiogiregesponssto thhgsasispirior inavt. (jovibiskeason theagen sérsinghisgrged to a

NOT 15 NO0 vy 2002 WO 991.66381 PCTI US99 - MINE and TheyKnowCount
or Theyl\/ayKnomééi?ﬂfé?téo“( ity PIg é’r Bbeth%etseE‘edt)égé‘;iﬁ@ép PHF@'{“@BV“QA’Té‘ the
routine r et Ur NREGTORE RefdERBver bidd: RulMhmoaesnt &3 ¥Agr ) incBgid her of

the first two stages of the contradiction resolution algorithmb5 were able
to resol ve thesystam doesi roitikmow where thencantragdicfidr 8oint isen tiruagenenatebik; its

wi t hout having resolved the contradiction. .If in the future_a T
performative f OPERsS theiseriEach £6P ‘F‘g%“‘cﬁth@&“flﬂlea ‘e%fnﬁﬁ?% rE‘E‘iH‘B‘ill,F‘?rtexWP f do so
by aski ng e i bdeS J Wi/g]afals ot r i he

i nput messtgige E%g{ee Q@gghﬁe%g%w’ﬁg@@ﬁ@ ?’ﬁ@%aeékgg 422’0(")“”% igﬁgéoﬁ{%t% for
exanpl e, of f er iempodiment) sezoghibes usemiissatafactiion ias mpuprnessage, fof example byokenchai n

nei ghbors. I n one enbqdinent, the _agent offers all of its downchajn

nei ghbors for @&Séaqeiogmeer AR e Mo&ﬁ‘?’é‘rﬂs‘f 4‘?1%595689&5“?‘?%{‘3%9? ows the
choices to be B8 @F thb (s CGAH AR PGS Wihkit ©r 8f4 t he
automati c test?ggﬁ(ﬁgggwg%rtn??%di S{ﬁhggsresg?uti on é’ﬁgorh?t nﬁkég@ﬁ és t he
tests of steps |GdAthamikbssapbdhaving chasaceerietits of thednpus messegethtt radultgd ingbponds
and the system |l earns the 15 response.in accg;ggnce with the flowhart of

Fig. 13. Béthplusendisststaction belopg tayiY agsnted ot iR ageir20Te kPuf nput

agent 410 (Fig. t AGt HaRsd "R ct he
right."” It pas S%e?u%agog‘ ﬁ%s@gggé%gs(r)th?ghtg ﬁ%durf]ﬁgh%ep@g%g%ge{s%fgggég#% Zf%f?{ \{(NI th a
TH S-1'S- YOURS pieftod 18pivitti @ DISSHTISEIED perfdrnpative. REY uiaritan 8 algamnjuertdsthbas no

interpretation policy for this input nessage, it sends an |S-TH S- YOURS?
query to both tuser, RO soemeanpavesnspund yeWpRrItRschanngldh Wher thewsst ragpends. 420

al so cannot int rqr‘;at th , j ] S- . ? I tives
on to each o:‘ i?‘g omﬁeﬂtomiﬁEﬂﬁé}egﬁg%lr‘psr&g@gf%% yi%?{@ﬂgﬁiﬁ @P ; ?Ldrj?hle\r/
comuni cat i pg aiﬂ?lWasé’&efhESer%hebﬁ'ﬁy YieEtpPtbd eewiapk onefighblied khe G&anEeR agent
420 receives NOT-MNE fromall of its downchain nelrfghbors It therefore

rfo

responds NOT- M diEwnabainheeightont witk gt 2PBYS AJJSRIED) jperformative. NThisvpgess WO
991 66381 -55 PCT/ US99/ 13377 In the anti ne V agent .418 does have an
interpretation PYHPESS Wﬁttleﬁé’rﬁeﬁgﬁafﬁgggésa@@heﬁgﬂiﬂv depired agtion ¥R ges
containing the word "Picture” are within the domain of responsibility of
Vi ewport agent 432. It therefore returns IT-1S MNE to the Input Regul ator
agent 414. Since the Input Regul ator agent 414 has 5 now received exactly
one response claimng the input nessage (that from TV agent 418), it sends
t he nessage back to TV agent 418, this tine with a TH S-1S- YOURS
performative. TV agent 418 perfornms any special processing |local to that
agent (which in this case is none), and passes the TH S-1S- YOURS
performative on to the viewport agent 432 in accordance with its
interpretation policy. Viewport agent 10 432 perforns any speci al
processing local to that agent Then, since the Viewport agent 432 does have

o, ~tl " £ 2 * . AN o




2 0 does recogni ze the input nessage as belonging to the Ri ght A?@'NO\A%Z
(because of the presence of the word "right" in the nessage text), so it

cl ai ns t hWOR9863de by returning an I T-1S-M NE nessage to tPHEI/BPWUISIt agent
432. Viewport agent 432, which was the originator of the present query, has
now recei ved exactly one IT-1S-M NE response. It therefore knows that the
nmessage belongs to Shifting 2 5 agent 438. It transmts the nessage again
to Shifting agent 43 8, this time with a TH S-1S- YOURS perfornmative. The
Shifting agent 438 conpares the input ggﬁ_sage toits stored list of
problens (in tenporary request storage It 3 26), and determnes that it
has previously seen _this problemand that the nessage bel ongs to 15NO0
V 2002 WO 991 66381 By uper syoragyyvhick thepjagpus aggatstperfagn imissgonssivi thei ng

agent 43 8 re } } t | t 440 Wi a

THI SIS Yszﬁj&é??‘?F%;?FﬁJ@?@ﬁ%‘ﬁr%ﬁ?ﬁ% g V?ig?ts?’ﬁg?ps"*f‘%tﬁf 4‘?)ér13501§ssi ng
step 1222 (Fi gsedlfd} contfidtia résollMoAdt 1eafcise fithe (CONMBHT G eHOEMNREE

entertai nment system 138 to make the proper adjustnment in response thereto
5 Assune that Shifting agent 438 does not have a pre-existing
interpretatgo I whi ch applies to the phrase, "TV to the right." In
this case, “upo ég%%t. of the I'S-TH S YOURS? query from Viewport agent
432, instead of respynet e uberr&oMeNE cohttadi@ipR®YdseRIindviVE ()4 Sapoftta agent
432 therefore receives all NOT-MNE s fromits downchal n nei ghbors, even

t hough it has costradigtéan poim that] agans-lsanuRhip cxontadietiany eesblutinn BY agewt 418

Thi t h contradiction T t f t YBE- M MVE
AR T S L R TR e Sl
| nput agent 4lLputhkdgel éon‘i’e{iﬁﬁg Beta@Bw¥dds BhdultBbesrfe8 18 thie MY ygteam!st IARg

further input. Assune that e user recogni zes that the systemis not going
to perform@5 2 hde,jqacknged that iéapns, a ravd interpretationa pobemnshouldabkaditagents itText

| nput agent 410 recogni.zes, thi s . .and t i a T perforngtive to
I ngut Rggul at (])-lf‘“o%séﬂ? unjeain” thatpglic %@?@W&EBW%%%%@‘%%%&} ¥¥en the
subj ect probl egp #epRstR kmyﬁlbysag@faﬁdmeme&p}éiatontimam&&ﬁ&@age%%gm0 the

TV subnetwork. It therefore pasSes the nessage on to TV agent 418 with a
COW T per f or nmej vheen Tivleage titis 20erptdatidins polibgt'erNomeld enfbatinentshagedsten t he
subj ect problem hefore iously determ.,nned that t. ssa bel ongs
to the Vi ewpori® ?}Bﬂﬁtt%%m H%‘? ‘@e’ﬁﬁgg’é@e f}}?égﬂé‘gggﬁgg%?f Eﬁ’ie the

Vi ewport agent | g Whbds | m/h@ﬂ;'e%{mr t5 \Which\Ar & WY fe fA32a8 SO

det erm nes tghat0 |§1t ehas preaéw 0 SHI seen z{gﬁi subcj egt pro%)qu aend flajrther
that it has a polidyr Soctcibcabmatiohief 130N elperdf keeparitenpestataupaliey ditheass 5

Vi ewport agent 432 to resolve its coptradiction., Since in thjs case the
contradiction F&a ’ﬁhQ’F}%"?QSFQﬁ’BfthWCPWREWk"&bB DRSS e SeRfeRedheart of t he
Vi ewport agent'’ i | il Serfointant@bEHA S &a}{\%%s he user to
resol ve the coﬁ%’ggﬁﬁcl??gﬁﬁoﬁ%?gm&w ?Loa Vz\iB 9%/ 623%1 P %%99/ 13377 J
exanple, it asks the user, "Do you nmean Magnification or Shifting?" The
user answers "Shifting." Upon receipt of the user's answer, the Vi ewport
agent | ear@d aﬁdﬁmrpret ation policy such as (depending on the particul ar

| earning algorithmu , ' ) 140J, 1 "Ri ght"
shoul d be routed to f‘ﬁ‘?‘%‘?‘?‘ﬁ@??@@ﬁ%’ ‘?@%ﬁﬁ‘y&ﬁ%a ﬂt%l}edr%ggl\é%rsran
UNLEARN per f or reatripleteriess, Raséd bighit teactengdaoh bthef agénss afudal absgeionssiich The
only agent nei ghbor upchain of Viewport agent 432 is TV agent 418, which
does not curreris|"|orri\aad 4190/ nt er pret ati on policy for nmessages containing
the word "Right". TV agent 418 therefore ignores the 10 UNLEARN nessage.
After learning the newinterpretation policy and sendi ng the UNLEARN
nmessage, VigsWwrFORGETWRABRERENDS the nessage on to Shifting agent 438 with
a COWMT performative. Shifting agent 438 al so has a contradiction, having
previously recei ved NdmmpinEvhesspegenteeceivesanBS{ TS Y OURSA queryeaideitiesi ghbor s
15 in response to its pri.or, que on the sybject praoblem It erefore
interacts with Qﬁ%esdts%'fmdgs dé’%G\?@%?ﬁfn eqrépﬂ‘ehg%%hpwggha%ﬁo%%fté TBul d be
routed to the Ryg 'ngﬁtgﬁﬂgmﬁéﬁ-thﬁhh Thiaé ARes RIS Rhik GRdsBape! N&s PRMously,
interpretation polrcy and sends an UNLEARN performative to its upchain

nei ghbor, Viewport agent 432 Viewport agent 432 renoves its previously

| earned interpretation policy in response to the 2 0 UNLEARN performative,
thereby elimnating a | earning redundancy in the network and | ocalizing the
| earned policy nore closely to the ultimate proper |eaf agent. After

| earning the new interpretation policy and sendi ng the UNLEARN nessage,
Shifting agent 438 finally sends the nmessage to R ght agent 440 with the
COW T performative. Right agent 440 acts on the nessage (step 1222, Fig.
12) 2 5 in the only way it knows how) by sendi ng an ACGENT- SPECI FI C

Y o a e—— o, o B o M




10 automatically or under user control, a holistic systemcan be ¢ qgyemoa n
whi ch the whole is significantly nore than the sumof its parts. In the
enbodi mrenwalex@sslbed herein, the conbination of machi ne | eBETUALY/1ABTT
mufti-agent systens has benefits for both. Mifti-agent systens having

| earni ng capabilities can reduce cost, tinme, and resources and increase
quality in a nunber 15 of forns: Ease of programm ng Ease of nmaintenance
W dened scope of application Efficiency 2 0 Coordination of activity-On
the other hand machine learning in a nmufti-agent set-up beconmes faster and
nore robust. The agents described her ern+are adaptable in the foll ow ng
ways: The ability of the systemto accept new agents at run time, 25 The
ability of eacherdigoed, thoagedhgiores suchipspliemnsin tamporad requéso stokagefumedi2éck it
receives (i.e.,.learning). View ng, sof re.as a network of Agents

(consi der ed as(ngnte‘% 'iogﬁtg%ftwgféﬁﬁg%’%blﬁmof @ﬁﬁ“ S WRY: \”é\e"d%giag‘ﬂ‘é TE¢eReS &re nuch
different in sybsgubkterINdISIPOUT inddhid Porl diample, theZgbhOddés 280 n¥i3 B9 66381
PCT/ US99113377 -59 conventional mufti-agent designs. Sone of tﬁe benefits
of this approasfigunedtsrinteguiethgoreor pidpeagatditiei messagkhmy ® dowmhaini rgighbors
predeterm nati o m] valid, i n]out messages. . ? Paral l el i sm The independent
nature of the ‘58‘5 avealisady relegted AWIGESTUR 4f YRS MESR8% desi gn approach. In
particul ar, for exanplglenflitbhgs SfersIaMM et Mtdrpidiatidn Sbidi&lif tat BoAKESSOr'S.
10 Mufti platformexecution' "Agents can run and comuni cate over networks
of conput ers (probtehs, and eanyatoredresahgiomnefejuchiproblieost domoadaitenon tif new

agents and thus_ increnental devel opnent of software.  Software additions by
di fferent desi @ﬁeépge_tau&pp% N @ggsg%@pgerb%&pmqromeéis tgF f@f"éPgH‘te K¥ents to

conpete in the.saf, g\@sritaemrzgglg{on%ett%%fﬁﬁéEtGFEd”ﬁ—Bﬂ%OlIQ:Q?(%raEﬁ ?&‘érteh%@t or

commerci al applicalions. eusabi |1ty of ‘agents. trenental design
and eval uattbonstordde probieng acrdrsl by erdblgedde: MORGHTRROBLERM diffet 4 fronof

| earni ng as descr,i 5 herein s ests ago;ﬁrwl adaptive software
desi gn that poi&ﬁﬁ@%%ésodmgg?ﬁ’ﬁﬁﬂ?' etaligsr RIags 5 npl e

| ear ni ng nodul %P?rlﬁé‘qﬁ H{eark?olhﬁfbgl@ggntl?d’d%%ﬁﬁ :pgk?ﬂe[nq- %&g\é’%@&xr? tb%gf‘dzésg oft

potentially po way of processing natu anguage 1 np

di stribut ed anthedsghitionsfdre@verehepresentaofpémtiadistiors. Solllfurthet, pfabldnis are

Appendix | is sarr%),ell\tﬁava code for the mai nﬁgj ect class used 3 5 by the
1,n

agents in the A&X HiEMPOFATY request StoRRgeunt 328 SAlYAPMBOEla code
illTustrati th bj f 410
(Fio oy Adpendi x 1 1 tEp@Sehe ebolmbitself bt Sl pAMARCAHy 250 1o,

an input regul aipof regipnsf 4 FORGETRROBEEM meiformaiye néferéeing the groblom I Bppendi x
|V contains Java code illustrating the 1 5 NO v 200a WO 991 66381
PCT/ US99/ 13377 toae delpteds ard Jext-Input agems ftl Oapegiratesai RARGRIFRREBLEM, TV

Act uat or agent 4 Fi g4 Ltian, rKi il S an
alternative agenflekjfo Erg?t\?\v&réﬁéaénggmgé%e %%ors{ geg%ﬁ(rjﬁorwllgﬁglﬁhghﬁég%lj 1grﬁjg@({ugittﬁrrent
system 138. | n driginateSnew pidbRal. KTHidyotiey B believed td tethe béstpdliey Estrimanagiegt e with

both the actuator 2510 and th‘e menu agent 2520, whereas the |ighter shaded
t hr ee- di mend® orthe signof each ageRtA terepAsanyrequestitonigp unp dehdatamse uanotedr wit h

the actuator 2510 The twos.gi nensi,onal unj [ PhOX ents onl and do
not communi cat eer&?q N ertepitepoégyggq g? u%aigmgrastbﬁed%@ﬁ%St&b"éﬁ?rc’gxg%. They
do perform i nt ewRémbé!th® Bgent Alebivey s THISISIYBURS! GOMMEE o BIYSK KISFIED

performis to notify an upchai n nei ghbor to performrel evant work For
performative identifying the same problem-L.D.

In some situations, the user will ask the system to abort processing of a

25 particular request. For example, after starting to state a request, the user might stop
and say, “Scratch that” or “Nevermind”. If the Text Input agent 410 (or some other

agent charged with this responsibility) recognizes such a desire then it immediately

deletes the temporarily stored problem from its temporary request storage unit 326



exanple, the Play agent 2522, which is downchain of> both the DVD g%\@@%
and the VCR agent 2526, interprets "Play" conmmands for both the DVD and VCR
agents. BWO Wt he Pl ay agent 2522 finally receives a THPSTUS9YEIRS
performative, its black-box function nmerely requests the DVD agent 2524 or
the 15 VCR agent 2526, as the case may be, to activate the Play function of
the honme entertai nnent system 138. This request, which is comrunicated via
an ACGEN TSPECI FI C PERFORVATI VE, permits all DVD-related functions (and-
VCRrel ated functions) to be controll ed_a d maintained in the bl ack-box of a
singl e agent (the DVD agent 2524 or the”VCR agent 2526). 2 0 Program i st
2530 in Fig. 25 is nerely a smal| database which is accessible fromthe

bl ack- box sof AjhHendprwarésthg probipaind. Do da s depvpehamn neighvorssitna FORGETI agent

o take pl ace mOnL L Epcoila ERTERLASE B Ton LRS! AIDRGH GRIESHE fligde" ' one
speci fied fut prsblér fRsn it? dwnltethpoedre gequest stomge iupiti 306, of it RFa8ftRére eshd

enbodi nents of the present invention has been provided for the purposes of
i | lustration derivaiésieipprblem-liR. angonsowndeirrbaintnsighborania s FIORGET- t o

rodi £ cat 1 che TP UEMt ReTEmENE pif s B e bR fiens. R eait gk plih 1o
99166381 PCT/ URPBOREITZPREOBLEM afesiaige 0Aes fts Asvhéifth nelghbbissif tHetprétiémexanpl e,
al though the enbodi ment described herein is shown inplenented in software
running on a dilhgivas petopresenbin 4o APHIEMPAIASY Eaquestistarpgd uiie32pdnaspteed t hat
across mul th prataipacit 8t BHich i BRETRE BB B a i et ed e for
exanpl e, Vvia T¢dthbPuhin3 26l Pabsde®the ricRsEzeUn taldmyamefg@fifs%“kheha’iméigmﬁ ed in
hardware, rather than software Qther variations wll be apparent As another
exanpl e) wher ewkich Hdndws baye previnvslydegeived the proflsmsdesignatadiby thecaoblemdi ct i on
resolution in gsponse to each query response received from downchain
agents, anot her~enbodi ment could collect all responses and attenpt 10
automatic contradiction resolution only upon receipt of a COWM T
performative or its equivalent. The enbodi nents described herein were
chosen in order to best QixjettaDniented Agintdiesvesk bhplementatioanti on and its
Gnder st and e | nvenEBHESFEPRUF] BERPEASEAN LA S (SR FRPIHsElid one

modi ficatiggs @xﬁb@diﬁxe&ﬂsfnanrogjeE@&iM&ﬂrG aﬂﬁnih‘éﬁngl&%taﬁmﬂla@?ﬁﬂ: Althaihs 15

i ntended that the scope of" the invention be defined By the follow ng clains
and their equi veiketrias is definéd fatinviudéonetiBiOMdaEBGIructResARRERDEOthmSanpl e
Corpor ati on 5 19 DieBiret BRRSEY 55 REEL MARBSRYOTE o Goradt ol L eGRIRTROSe] rmpor ¢
~ava. awt. *; | 3 k ageht 2! QuRy bRCYmrRinl 268R1418! Téxt Input

PCT/ US99/ 1337%%5&%5 IC C gg%c Ai! gnt ekpgnﬁ{s Decor at gg&%{ragrre’ ??r’%l lél?}lents
Agent Event Li agemetl0 ardnhabarkousractuatoes Wethiearetwork] arecobects tiawhwechern() , //
list of 1=st 2 0 publ.i h i zed id add Agent t

Li st ener ( Agéht SERRE#eed fFam giedmaif ot lasi Arisras pllow certain methods of he main

Agent Event Li SPRELePRGEH EbLEEhd el addR dorBYRE AN cEf Benffind oo

| i st eners. r enopédificfinttions\of its bpesiabmapose, In aBémpodiment| sitbfithe skennstin the Agent

Event Listeners() ( Vector 1 ;. . ) )
network represent objects in separate subclasses, because despite their great

similarities, they all differ from each other slightly. = For example, each is
25 programmed separately to send REGISTER and ADVERTISE messages to
different neighboring agents, depending on their location in the network as pre-
determined by the system designer. As another example, each agent is pre-

programmed with its own default set of interpretation policies. As yet another



Agent Event a = new Agent Event(this) , 35 synchronized(this) ( 11: 2002
(Vector)listeners.clone(); ) for (int i=0; i </l.size() , i++) ( F/NOV

del i ver t"eO8%Y€6381 (( Agent EventListener)l.elenentAt(i)). aEviTAS8EIE]; ) )
40 // deliver the agent event to registered listeners protected void notify
Agent Event Listeners(Agent Event e) ; Vector 1 ; synchronized(this) [ 1 =
(Vector)listeners.clone(); ) 45 for (int i=0; i < |l.size() ; i++) { //
deliver the event ((AgentEventListener)l.elementAt(i)).aEventFired(e); ) 50
public void a Event Fired(Agent Event e_)33[_ System out.println("Agent:

Agent Event received by " + nane " from™ + e.get source() + " with args "
+ e.getArgGJ~ect()l) , b5 ) String nane ; // the agent's nanme public String
get Name() { r&xamplengach agent isnipgramed senaraiely Withts Svini“hlgcinaere)prpcegorest r i ng

ol dNane = na ' = , . - 991 66381, -63

PCTNS99 1337%2%%35?5‘? Fér}g r(l:)%%ernfsy'&I}nhfﬁnﬁgzgrrlfﬁ#éﬁ)&e\gogﬁaé SPEGILRYIPONG i vat e
Property CharsgensSupiber dbjschbariesd andmon-dbject-ofertédimplemeatai SspRand 4dehi S) ;
public Agent() { name_= "Agent"; ) public Agent(String Nanme) { nane = Nane
© ) 10 publ i c nedverkpwilladsodie)appareny o therer@¥™m t he nmayor processing function

public void.reset() §}; <4t/ RE t a t n tate 15 publjc void
initialize(3 {}; // lf‘%i?ilsa‘f f‘%‘gaiaﬁ‘e&gaé‘en@ﬁﬁ&%g%ie@%ﬂ@Oﬁher‘Ba‘ﬂiO 5&* by

Runnabl e i nt er jasewkioklis ERéaadisvhBnsaR en igentiddmes ongie TSRS dharté inciliad t () ed
in the process() 20 net hod Bool ean stopped = false; // control flag public

voi d stop() {}herein/ shauwd bhecangidatedt Bymbrlicpasherc thasi diterakh ( Yesgdibing/ an body of

thread 25 [/ **X*xxkkkxxkkkhkkkhxkkkrx || e | ass ot ot . 30//
AL AnosAagent EPASTRETIARGRAt 8 v whighis sap i SRR o itedle?” RIIRE
AACSAAgent s dogpdreR/BAtHIESS@aRithént bRENER péEdrm BRG/ABEs AR flocRart NPOT t
java.util.*; public class AACSAAgent extends Agent inplenents

AACSAConst aft sin & seguiencef differentSthan pizat FROWBIME i SOMACBEAGR padatiel witiQothteat i ¢
final int MW PRIORITY = 0; static final String MYy COWUNI TY = " AACSAAgent ";
/* The code i n®fR¥'s comment should al ways begin any extensions of this

Features). 11 Note et H o o e e e Al ¢
<Rgent Nane> i nsequireé In emHodimentsinngiichitbmagent name is not hard-coded, this step can
include contacting a name server to obtain a name for this agent.

15 In step 512, the agent then sets any of its start-up defaults. In step 514,
the agent registers itself with all of the other agents which are to be its upchain and
downchain neighbors. This is accomplished by transmitting a REGISTER
performative to each of such neighbors, with the agent’s name as the message
content.

20 In a step 516, the agent advertises its abilities to other agents from which
this agent wants to receive requests. This is accomplished by, for example, sending
amessage to all of the agent’s prospective upchain neighbors withan ADVERTISE
performative, and a preprogramed list of words or tokens. If the upchain neighbor
later receives an input message containing any of the words or tokens identified by

25 the advertising agent, it will include the advertising agent as one of those to which
the message will be routed.

After step 516, the agent enters an event loop which periodically checks

for new events directed to the agent. In a step 518, the agent first determines



/[1in Singleton design pattern, used to get single instance 5 0 stan'i5cN0V 2002

public <Agent Name> Instance()( if (instance == null) instance = new
<Agent Nar¥E9@%6638Lt ") ; return instance; 55 ) public static ByHEMERZed void
regi ster (AgentEvent e) { if (instance == null) instance = new <Agent

Narme>(); if 60

1!'i nstance. knownAgent s. cont ai nsKey( ((Agent)e. get Source()).getName() ) ) {
1 5NO0 V 2002 WD 99166381 PCT/ US99/ 13377 -64 :

i nst ance. knownAgents. put (((Agent)e. get Sgurce()). get Name(), e.getSource());
5 ((Agent)e. get Source()).addAgent Event LI st ener (i nstance);

i nst ance. addA Event Lj st en ent)e. Source()); .} else .

Syst em out . pr?’ﬁ%ﬁ‘ﬁr('?ﬁs?bgﬁﬁ%e ﬁf‘;\'&‘%%e“ "zﬂ?@%t 8?@5?‘&?%}?’“3“345 1ts operations.
((Agent) e. get . A taN Rk it F4o1i el W VA A Agent ' s
priority | evelﬁq%% i c)SAsgf(l)SaAAgieélt%n%l;1 agf&)espupef ?%e&@%t?@ﬁmﬁ%&p%ﬁ?g” ty
MY PRI ORI TY; } cdbmpuoishtian AmOS#kg elmt thStmaim gbjsetepss(fos timeagehnia) the pgémri ty
MY PRIORITY:} public, AACSAAgent (String Name,. int Priorit uper ( Name) ;
Ot ori Cy. = TGk 7S % RSP IR AR RSy SRR ERD )
agent naneci s } I ify QLA P — REeW
Hasht abl e()5 ; 5/5 /P ¥8r£§11%?2knfgﬁgﬁﬁg f(%fi @\bggﬁegl?’% %?Vagérgaﬁ? obj gg‘gﬂp:age @gﬁﬁe
Hasht abl e pr olwhinisdo-nezdwo igasthim kpeefa) sonrhunieajisasunations, @otsoiis a Précekarg,

request nessage.i s val.ue sht.abl e arped = n shtable(), [// .

r equest - cont eg‘ﬁ“‘?}bs‘é’éﬁut?s«a é Sﬁeé’ség‘geﬂl & step gg :zg% RgeRb taFade3eTaNmaS ons =
new Hasht abl e, ; : Is pdanadd ; in is
value 3 0 Has k%haebl‘fe/élt?g%g%%lg@ge"\?vcﬁas{ ng%'i)ée‘%) ?td/o?’ qgggﬂ?g%g%%éﬁsggﬂgﬂﬁ
recency of agafepandelemyad t®stepss hal Ifeit Agemédebed daeniing mesédges; where ftt

Agont St atif aBREedt BRI OGEDS SRS WAk Msb S8 BN derermmterRSErAS NG Know
Focuses = fal be MErieRRis WER:Red Wan i o ROMY RO L aRRoe AR AR B,

reset () { knowetupgitostep 318w Hashtable() ; // clear all agents communities
= new Hashtable() //_clear all communities = new Hashtable() ; //

bl
clear all problens 458 @gquG_k\aﬁ@ﬁ,thqa%WQEEé((%vag&n;ﬁE@_pe@ér%é)ffig. ealhed
expl anat i ons; :7 E&%@’l 410s lfl{ea%e% Jexecdtés :ﬁ Eﬁ{so%rlﬁf SR RN AL Il REGRE e NEW

Hasht abl e() eat all”recencles i c voi d process( st opped =

false runnig =petfotmitivesafl thdinteksagerinihas séarivied) Such pafgimatives wad dheit op() {
stopped = true; runnit.stop() ; 60 // method of Runnable (Thread) interface
public void rusRryesponding BHgNd stey npubers are:

ADVERTISE 700
UNADVERTISE 800
IS-THIS-YOURS? 900

20 IT-IS-MINE 1010
NOT-MINE 1000
THIS-IS-YOURS 1200
COMMIT 1210
DISSATISFIED 1600

25 MAYBE-MINE 1020
UNLEARN 1500
FORGET-PROBLEM 1700
AGENT-SPECIFIC PERFORMATIVE 1800




WD 991 66381 -65 while(stopped =- false){ try { Thread sl eep((long) g ffFf 2002
DURATI ON) , | 5 catch (Interrupted Exception e) ( // interrupted 1 // do
any houseR¥:E¥e8381: sere ~~! 10 polling ( ) ; 15 public voi dPET/ESA3377
Fired(Agent Event e) { Object arg = e.get Argob~ect() , nsg = (Agent
Message)arg ; route(nsg) , 1 20 public class Interpretation String result =
EMPTY STRING String remai nder Request = EMPTY STRING String after Request
= EMPTY STRING 2 5 String before Request = EMPTY STRING String new Request
= EMPTY STRING int index = NONE, PCT/ l_J?g9113377 public Interpretation()(
30 ) public Interpretation(String Result; String Remai nder Request, String
After Request, String Before Request, 3 5 String New Request)( result =
Resul t; remai mRﬂ@%F@YSErlﬁ&mi nder Request; after Request = After

Request ; bef on S?Q%Nﬁsi + Before Request; 4 0 new Request = New Request;
public synchrcl)ﬁ?ze vo?éo-d(Stri ng outstring)( 4 5 System

out. print| n("DEBUG [An dgenarmay 4lsd be ableto handht biteg perfptimtives, I eREO ez ed
Interpretation interpretlt(string item_ Stri ng‘%ﬁrocessed ltem Agent
Message neg) Swniftedriiomn Fag. o ferxpuraesss ISty e Miteige methed: spasifiset® the

it tat] . ' . . : ) - Bool
exact " Soar ch: REABike bl re G AR IUE D R REICE I M S PG Sierl e
| nt er pret at i orf2};tefngifiatéERtopes1a).i on | earned Categuries = | earned. keys();

| earned Categuries. hasMrekl ements(); ){//check |earned interpretations 6 0
tenp Match = (Stringfigehismeiowduggfithe Methodiperfornecby an agdnt of drepmain

Mat ch. i nd f - . - . 1~NDls~ 99| 66381
PCT/ US00/ %37( ) @ﬁ%@ﬁ%?’gﬁt&&?@ggﬁ" A5 ?’Eﬁ‘?&zﬁ% Rrt st f ﬁﬁ'@?&)@f MATCH,
I ength(), tenmpdagchid, eRabet ptermihesvivxing tireatmiunity bahg 8dveRtised is already

interpretation.result = tenphMatch; ) if (%i nterpretation.index =
pr ocessed| t@m kneandorthe agest. pif aptathesnn ¢ st6p |/ {3, theagemnrpatesa fqw eomemugitsar ch) | |

10, (Lo o A MG o alsin s dosspgegy e recives

((interpretati ADVERIEISEméstdgR! [ilfd cohirfhity @8irg hdveptiall already known by the
processedltemlength()) ,~ I5 (processedlitemcharAt(interpretation.index +
agent, then step 712 is skipped. In step 714, the advertising agent is then added to
the specified community in the agent’s address book 328.

15 Fig. 8 is a flowchart of the method that the agent uses in response to
receipt of an UNADVERTISE performative. In a step 810, the agent removes the
unadvertising agent from its community as stored in the receiving agent’s address
book 328. In step 812, the receiving agent determines whether the community has
any more agents. If so, then the UNADVERTISE method terminates. If not, then

20 ina step 816, the agent deletes the community from the address book 328 before
terminating the method.

Fig. 9 is a flowchart of the method performed by an agent of the main

object class in response to receipt of an IS-THIS-YOURS? performative (step 900).
When the agent receives such a message, it first checks its temporary request

25 storage unit 326 to determine whether it has previously interpreted the subject
message (step 910). If not, then in step 920, it performs an interpretation of the
message. The interpretation involves two tests: first the agent determines whether

the message is within its own local domain of responsibility (e.g., by determining
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Returning to step 910, if the message subject of the IS-THIS-YOURS?

performative has previously been interpreted by this agent, as indicated in the
agent’s temporary request storage unit 326, then in step 932, the agent retrieves the
interpretation from the temporary request storage unit 326. The temporary request
20 storage unit 326 stores not only the problems that have been seen by this agent, but
also the responses that have been returned by all of the agent’s downchain
neighbors. In step 934, the agent executes a PROCESS ANSWERS step as
described below with respect to Fig. 11. The procedure then ends (step 926).

25 Fig. 10 is a flowchart of the method executed by an agent of the main
object class when it receives any of the three possible responses (NOT-MINE, IT-
IS-MINE AND MAYBE-MINE) to an IS-THIS-YOURS? query that the agent
previously sent to its downchain neighbors. In a step 1022, the agent first adds the
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15 that response to be eligible to receive the message. Each responding agent can

communicate its level of confidence to its upstream querying agent through the use

of, for example, a confidence level field in the response message. In addition, a

response which carries with it an indication of a contradiction at or beyond the

responding agent (for example, where the response message is a MAYBE-MINE

20 performative, rather than an IT-IS-MINE performative) can also be used by the

querying agent in its application of quality criteria to the response. In other words,

the term “confidence level”, as used herein, includes not only explicit confidence

values which in a given embodiment might be returned as part of query response

messages, but also other indications of the quality of the response which might be

25 suggested or indicated by other means (such as by reference to the specific
performative used in the response message).

Referring to Fig. 11, in step 1110, the PROCESS ANSWERS routine

begins by switching on the performative which caused the agent to enter this routine



WO 99166381 -69 PCT/ US99/ 13377 public synchronized void unl ear n4S} Rope02
item) ( //This is an extrenely sinple mnded, text-based un-|earning

Al gori t hnwo/946638¢an be i nproved in extensions. 5 | earned. rREHVEPOHINCT MATCH
+ itemto Lower Case().trim()); ) public synchronized void polling(){ 10
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comut ment replies. public synchronized String processlit(String itenm |
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synchroni zed Stri nglunPr ocessit(String ite [/ This is an extrenely
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agent = nul | ; eSefifidlly bttesiadagthem with SOT-NONEtRAormatBgs.content ; if
((msg. perfor mative.equal s(TH S IS YOURS)) 11
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[/ Normal 'y sh
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VCR agent claim the message. Both need to receive it ultimately.
In order to accommodate multiple non-contradictory claimants of a
15 message, the concept of “focus” isintroduced. Each agent which claims ownership
of a message, returns, with its IT-IS-MINE or MAYBE-MINE performative, an
indication of which part or parts of the message caused the agent to claim the
message. The indication of a particular part or parts of a message which caused an
agent to claim the message, is referred to as the “focus” of the claim. The focus of
20 the claim can be either a contiguous or discontiguous part of the message. If the
message was actually claimed by two or more further downchain agents, then the
agent preparing the IT-IS-MINE or MAYBE-MINE response specifies a focus
given by the union of the parts of the message claimed by the further downchain
agents.
25 Step 2400 utilizes focus, as well as other techniques described below with
respect to Fig. 24, to attempt to resolve any new contradictions.
In step 1118, the agent increments a variable referred to herein as

TheyKnowCount if the newly received response is, and after steps 1116 and 2400
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el se for (Enumerati off ingept Bl 12 Ainquariéd eammuaitiesrasiestow answered, or if the

agents. hasMoreEl enents();. )( agent = (Agent)agents.nextElement(); if
((! agent . name. BRffPaMatescwhish caused the agenttg enter the PROCESS ANSWERS routine

(. get Communt 4308 BonfRHFD ok RbAERCARELdo EbILs U RERIPTY STR ING) ) )

sendMessage( agen nsg. conten: ., i NRepl yTo + tag(nane,
15 15 In step 1120, if TheyKnowCount equals zero, then in step 1122, it is

determined whether TheyMayKnowCount also equals zero. If so then, in step
1124, if the performative which caused the agent to enter the PROCESS
ANSWERS routine was not a COMMIT performative (i.e. it was a response to an
IS-THIS-YOURS query or a response to a THIS-IS-YOURS performative), then

20 instep 1126, the agent sends a NOT-MINE performative to the upchain neighbor
which sent the problem. The routine then ends (step 1128). If in step 1124 the
performative which caused the agent to enter the PROCESS ANSWERS routine
was a COMMIT performative, then the agent has a situation in which it is required
to determine which of its downchain neighbors, all of whom have rejected the

25 current message, is to nevertheless receive the message. Accordingly, in step 1130,
the agent asks the user to resolve the contradiction. The routine then terminates
(step 1128), the user's response entering through the USER RESPONSE
performative handled in step 1300 (Fig. 6).
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YOURS performative (step 1138), theninstep 1140, the agent returns IT-IS-MINE

to its upchain querying agent. The routine then ends (step 1128). If in step 1138
15 the message carried something other than an IS-THIS-YOURS performative, for
example a THIS-IS-YOURS performative, then in step 1142, the agent passes the
message on to all of its downchain neighbors who have claimed it. The routine then
ends (step 1128). Ifinstep 1136, morethan one downchain agent has claimed
the subject message with an IT-IS-MINE performative, but the focuses of the
20 claims do not overlap, then there is no contradiction. The agent either sends anIT-
IS-MINE performative to an upchain querying agent (step 1140), or sends the
stored performative to all claiming downchain agents (step 1142) just as if exactly

one downchain agent had claimed the message with an IT-IS-MINE performative.

25 If more than one downchain agent has claimed the message with a
sufficient level of quality to satisfy the present agent (TheyKnowCount greater than
one), and the focuses of the claims overlap (step 1136), then a contradiction is

indicated. Control transfers to step 1132, described above. If the entry
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public synchronl ed BooI% gq gﬁoThenAleAqent sender,, 2.5 Ag&ntstat us
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(!onFocuses) ret
its black box procedures in the special processing unit 316. Other than routing and

I 1

learning, this is the step in which the local work of the agent, if any, takes place.

15 If the performative of the input message was RESTORE, then in step 1224, the
agent performs its black box RESTORE process, undoing whatever action it took
most recently. A RESTORE performative might be issued, for example, if the user
expresses a desire to undo the most recent action, or if the user expresses
dissatisfaction with the system's response to the most recent command.

20 In all cases after the agent-specific steps 1222 or 1224 are taken, the white
box routing steps shown in the remainder of Fig. 12 take place. In particular, in
step 1226, the agent first determines whether the input message has previously been
interpreted by this agent. Thisinvolves checking the temporary request storage unit
326. If not, then in step 1228, the agent determines whether it has any further

25 downchain communities. If not, then the procedure of Fig. 12 ends (step 1230).
The agent has done its own work and has no further downchain agents who might
have their own work to perform in response to the input message. If in step 1228

itis determined that the agent does have downchain communities, thenin step 1232,
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String tenpName; Strifrig s@@n@ﬁf‘rﬂ@p agent does not have an mterpretatlon policy for this

message, then the agent stores the problem in its temporary request storage unit 326

15 (step 1238) and queries all of its downchain agents with an IS-THIS-YOURS?
performative (step 1240). The procedure of Fig. 12 then ends (step 1230). Any
responses will come through the procedures of Fig. 6, 10 and 11.

Returning to step 1226, if the agent determines that it has previously
interpreted the message subject of the RESTORE, THIS-IS-YOURS? or COMMIT

20 performative, then in step 1242, the agent retrieves all of the answers that it has
stored in its temporary request storage unit 326 in conjunction with this problem.
In step 1244, the agent executes the PROCESS ANSWERS routine described
above with respect to Fig. 11. The procedure of Fig. 12 then ends (step 1230).

Fig. 13 is a flowchart of the method performed by an agent of the main

25  object class in response to receipt of a USER-RESPONSE performative. This is
the performative with which the /O Actuator 446 (Fig. 4) sends user responses

back to the agent originating a user interaction request such as in step 1130 (Fig.

11). Both the message to the /O Actuator 446 and its response, processed in Fig.
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Fig. 15 is a flowchart of the method performed by an agent of the main
object class in response to receipt of an UNLEARN performative. The UNLEARN
20 performative is sent, for example, by downchain agents performing a step such as
1314 (Fig. 13). As set forth in step 1510, the UNLEARN procedure merely
involves removing the entry for the message content from the current agent’s
interpretation table 322. The current agent does not need to forward the
UNLEARN performative to its own upchain agents. In step 1512, the procedure

25 ends.
Fig. 16 is a flowchart of the method performed by an agent of the main
object class in response to receipt of a DISSATISFIED performative. In a step
1608, the agent first retrieves the current problem fromits stored problems. In step
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Fig. 18isa flowchart of the method performed by an agent of the main

15 object class in response to receipt of an AGENT-SPECIFIC performative. While
a pure implementation of the black box/white box might be preferred theoretically,
in practical applications, it is often necessary to transmit commands to a particular
agent’s special processing units 326, even though that might require knowledge of
certain procedures or data internal to the special processing unit 316. In an

20 embodiment, the system permits such commands through the use of an AGENT-
SPECIFIC performative. Asshown inFig. 18, in step 1810, the white box portion
of the agent simply passes the message content on to the agent’s special processing
unit 316, The procedure then ends (step 1812).

As previously mentioned, the agent network of Fig. 4 includes certain

25 agents which are instantiations of objects in special object classes which extend the
main object class. Indeed in one embodiment, all agents in the network are
instantiations of objects in special object classes which extend the main object class.

One of such agents, in particular the Text Input agent 410 (Fig. 4), will now be
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15 agents, all as described above.
Returning to Fig. 19, if a user voice-entry timeout has not yet occurred,
but the user has otherwise indicated (for example, by pressing the enter key on a
keyboard) that he or she wishes to commit the message as it currently stands (step
1916), then in step 1918, the Text Input agent 4 10 sends the message as it currently
50 stands to all of its downchain agents with a COMMIT performative. Again, the
only downchain agent, Input Regulator 414, responds as described previously. The
step 1900 then ends (step 1914).
Ifno user voice-entry timeout has occurred, and no user commit indication
has been detected, then in step 1920, the Text Input agent 410 determines whether
25  the user has indicated dissatisfaction with the response of the system to the user’s
most recent query or command. If so, then in step 1922, the Text Input agent 410
sends the prior message to its downchain agents with a RESTORE performative,

to cause the system to undo its incorrect action, and then in step 1924, the Text
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Typical Network Message Flow

Most of the flowcharts described above represent object class methods of

20 individual agents. The overall functioning of the agent network as a whole results
from intercommunication among the agents and the performance, internally to each
agent, of methods such as those described above. In order to better explain the
overall functioning of the agent network as a whole, Figs. 20, 21, 22 and 23 are
flowcharts describing the sequence of operation that the network of Fig. 4 performs

25 inresponse to certain typical user voice input. These flowcharts are not intended
to cover all possible sequences of events, but rather, illustrate some common or

typical sequences.
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(Vect or)commm&resemegﬁéb(emﬂ.@%fdﬁ reRWRIdrasalnt :%Icpig)é) and quenes all

agent s. addEl enent (sender) . el se ector agents = Vector() ;
comruni ties. pmf@tﬂfdgwoduireagemts@hﬁv@rISa’ﬁﬂl&YﬂUm@ perfotmatiyer(steps 1238 and

20 1240, Fig. 12).

Eventually, all of the agents downchain of the Input Regulator agent 414
respond to the query (step 2024). Each response passes through the Input
Regulator agent’s procedure implementing Figs. 10 and 11 herein, including the
application of quality criteria (step 1116) and attempts to automatically resolve

25 contradictory claims of ownership (step 2400). The contradiction resolution
attempt at this stage follows automated contradiction resolution algorithms only;
the user is not yet asked for a resolution if the automated procedures fail. After all

agents respond, in step 2026, the Input Regulator agent 414 determines whether it
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60 Agent sender = (Agent)knownAgents. geygnsg. sender) ; , 15 Nov WO
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meg. content . t %me)pﬁgée), shdrl SHOONPRATIETAORVBELSH SR Eent ézﬁmﬁk@rwﬁe meg) ;

return: | else pro renove(nsg.repl yWthj; 35 ] else

t enpSt at us. MesMAGBENENE pérformatiGOiviwaitablefand has no other meaning when received
(g, pect or mat PYEPBEEP 4 HISEATY QERELHFT P BfbeC VB eEHh L MAYBE-MINE,
pracess|t(msg. {3k, {k(f%%é%l e)/e)nﬂs BhPUhR gl s EORNGRDIY fghBled®! S€ 1 f

¢
(nmsg. performative."equal s RE)) process
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unProcessl ténsg. cont Bigs)21, e2samd 2B alessribecth¢ process that takes place in the various
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agent Rehyaie ey RO ol 16 O POORD BRI AR

agent says thi ong to it. Ag

( Agent ) knownAgaeighbare (§tep g0ZBDrahdrthe tinfeSthaf all downchain neighbors respond (step
(probl ens. cont ai nsKey(nmsg. repl yWth))( if . o
(!t agged(t enpS282dis .Tiyh‘?ﬁ%ﬁ?(p’lf@lﬂaﬁ 243 arg notineceypaqly limitgdte whanhapppns within
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NOT M NE) ;
Initially, the agent will be TV agent 418 or VCR agent 420 (Fig. 4), but the

flowcharts of Figs. 21, 22 and 23 apply to any downchain agent in the network.
Thus, the subject agent is referred to in these flowcharts as agent #i.

In astep 2112, the agent determines whether the message is within its own

25 local domain of responsibility, or it knows of a downchain agent or agents who

should receive the message. If so, then control transfers to the flowchart of Fig. 22,

described hereinafter. If the agent does not claim the message for itself, and does

not have any interpretation policy (preprogrammed or learned) stored which fits the
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The Input Regulator agent 414 transmitted its query because it had

20 received a THIS-IS-YOURS performative from its own upchain neighbor (Text
Input agent 410) in step 2022 (Fig. 20), and it had no applicable interpretation
policy. After all agents downchain of the Input Regulator agent 414 have
responded (step 2024), if all contradictory claims of ownership were resolvable
automatically, then the Input Regulator agent sends a THIS-IS-YOURS

25 performative to all relevant downchain communities (step 2018). One of the
responses being considered by Input Regulator agent 414 might be from an agent

in the path leading to Agent #i, and any resolution of contradictory claimants may

or may not resolve in favor of that path. Any agentsbetween Input Regulator agent
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/1dl" BECAI\/E 4g N 991 66381
PCTI u59911337s7° ﬂgﬁrép@‘?ﬂ% tep 2215 AT g%‘wrhg‘?é‘ﬂ?g‘%ﬁ?ﬁ ‘M"?e) %(’“ﬁ a\gé\é%nt says
this item naya Eo‘é]IIMS YOURS przfoagame toaygent Hi. slnistep2 TBe A gl Mingkeb@ny t . Agent

sender = (Agent) knownAgents. get (ns ender) , 5 int tenp; String

request Eoc us agent-gpacHisaglian ip WPﬁ‘Psﬁg‘P ﬁ’éﬂﬂﬁ‘%@‘ef‘s@&? (P step (228 for 1227— Flg
I't d¢h
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('taggedl t enpSt at us. |nt erpretations, 'll' .S MNE, 15 sender.nane)) (.
request Focus SOTRESY PRIAHY 8‘@ correct ultimate leaf agent(s), and then causes each agent in

the path to perform any agent-specific functions that it needs to perform in response

to the message.

15 As mentioned, in step 2124 (Fig. 21), if the messages received from Agent
#i’s downchain neighbors, either all decline the message or claim the message in a
contradictory manner, and the contradictions were not resolvable automatically,
then control passes to the flowchart of Fig. 23. Instep 2310, if all of the responses
were NOT-MINE performatives, indicating that all downchain neighbors have

20 declined the message, theninstep 2312, Agent #i returns NOT-MINE to its upchain
sender. Agent #i therefore will not be in any ultimately chosen path for the present
input message (unless the user explicitly selects the path through the use of
DISSATISFIED).

If in step 2310 Agent #i’s received responses are not all NOT-MINE's,

25 then more than one of Agent #i’s neighbors have claimed the message in a

contradictory manner. Depending on the quality criteria employed by Agent #i,
such claims might include both MAYBE-MINE performatives received as well as
IT-IS-MINE performatives received, or may be limited to only IT-IS-MINE
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interpretlt(ite pr gces dlte ns =.toWonl i tem
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i nt er pr et at ~0m3n6% UkfoweVél, %E@@x@tabent]lﬁs E%H@icﬁéﬂdﬁﬁhi’ﬁ?ﬁttﬁlaﬁle to resolve
knownAgent s. el ement s() ; Agent tenpAgent; for (index =

agent s. hasNbr etifough its sgtpmatic algrrthng, thsragﬁgelnﬂrela returns MAYBE-MINE to its
Agent ) agent s. next.El emen UN LEARN,
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synchronl zed void receivedUalLearn agent says orget what
|'ve | earned aintion, thecaser anay isswpi@sCOMMIT.i nlidias;assumed that the COMMIT

performative eventually reaches Agent #i (step 2321). Agent #i takes any agent-
20 specific action that is required (step 2322), and proceeds to resolve the
contradiction indicated by the responses that it previously received in step 2024 to
its IS-THIS-YOURS? queries. Agent #i resolves its contradiction by interacting
with the user (step 2324). Then, in step 2326, it sends the message on to its
resolved downchain agent(s) with the COMMIT performative. Each such
25 downchain agent receiving the message takes appropriate action in response to the
message, beginning at step 2218 of its own implementation of the flowchart of Fig.
22 (if that agent had previously received non-contradictory responses from one or

more of its own downchain claiming neighbors), or at step 2321 of the flowchart
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interpretation policy, then it passes its own priority level upchain with the IT-IS-

MINE performative. If an agent claims a message only because one of its
downchain agents has claimed the message, then the agent passes upchain the
priority level that was specified in the downchain agent's IT-IS-MINE (MAYBE-
25 MINE) performative. Thus, together with the choice of a performative (MAYBE-
MINE or IT-IS-MINE), the priority level returned with a query response indicates
a confidence level with which the agent believes that it is the owner of the input

message. Such indications of confidence not only can be used by upchain agents in
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message most recently (step 2414). This stage of the algorithm is predicated on the

observation that when a user makes a request related to one part of the home
20 entertainment system 138, the user’s next request is more likely than not to relate
to the same component. For example, the user might say, “Turn the volume up!”,
followed by “Up!”. If the first of these requests resolves eventually to leaf agent
430 in Fig. 4 (the Sound agent), then it is likely that the second of these requests
also should be resolved to the same agent, rather than to Channel agent 434 in Fig.
25 4, for example. Accordingly, returning to Fig. 24, if in step 2414, the agent
determines that of the two or more claiming agents with overlapping focus and
having the highest priority, they are nevertheless distinguishable on the basis of

recency, then in step 2415, the claim having weaker recency is changed to a NOT-
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2410 and 2414. In any event, the user eventually responds and the system learns the

15 response in accordance with the flowchart of Fig. 13.

Example

As an example of system message flow, assume Text Input agent 410 (Fig.
4) detects a user voice-input message, "Picture to the right." It passes the message
20 tothe Input Regulator agent 414 with a THIS-IS-YOURS performative. Assuming
the Input Regulator agent 414 has no interpretation policy for this input message,
it sends an IS-THIS-YOURS? query to both the TV agent 418 and the VCR agent
420. The VCR agent 420 also cannot interpret the message, so it sends IS-THIS-
YOURS? performatives on to each of its own downchain neighbors 424 and 426.
25 After further communication among agents in the VCR subnetwork, eventually the
VCR agent 420 receives NOT-MINE from all of its downchain neighbors It

therefore responds NOT-MINE to the Input Regulator agent 414.
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50 } else if (
20 does recognize the input message as belonging to the Right Agent 440 (because of

the presence of the word “right” in the message text), so it claims the message by
returning an IT-IS-MINE message to the Viewport agent 432. Viewport agent
432, which was the originator of the present query, has now received exactly one
IT-IS-MINE response. It therefore knows that the message belongs to Shifting
25 agent 438, It transmits the message again to Shifting agent 438, this time with a
THIS-IS-YOURS performative. The Shifting agent 438 compares the input
message to its stored list of problems (in temporary request storage unit 326), and

determines that it has previously seen this problem and that the message belongs to



if ( 1tsxtField . getText ( ) . equals (prevCo~mmand) ) //if not $e&nmov 2002

before s e( 55 (Agent))caowaAgants. get (| nput Ageat . | . ane) ,
THIS IS %E{%&%gl 5 NO V 2002 WD 99166381 -92 PCTI US99/ 1 Q%Q{b?ﬁsﬂ
textFieldl.getText()) tag(nane, THI S IS YOURS), "#" +

Request I D, El ~' I A"l _STRING ; Coc~m~itlt 3 fal se; prevCommand =

text Fi el dl . get Text (1; 5] ast Command . prevComrand; )
eendMeaeage( ( Agent ) knoWhAgent s. get (| nput Agent . i net nnce. nane) , COb~I T, pr evCom
mand) tag(nane, COD~IIT)) "#" + (RequeatkD -1), EMPTY STRING; 10_ } elseif
(Not 8atisfied)NotSatiefied . fal se;textFieldl.aetText(lastConmand);
textFieldl.se ad D V QRIE ERAG; Fiel dl ..vali.date();
eendMeseage( (l&?@?}%ﬁgﬁ%@e‘%‘f gﬂl %%Bbﬁgl&% I neS g%l‘cé‘].itnrgﬁsé ,eléeé E, | aet Co
mrand, tag( naagent RESWIRE)THISHS- YOURS pezfiriBrivel ) Th2 REME RZént SAGiMNG local

; sead~| eaaage

( ( Agent ) known BERSREsingy&eR (1332 (Bige 12):i Rgtrusht & VnAsustopidd$ AT (camerthe haee Connsnd,

t DS . : ~15NO V
29 691 6655 Tt el 178 tlggggn%ﬁgg plopes J%%%Figlt\‘{f%es&é%ﬁt‘ﬁ%ﬁyr i ght
1998 by Balgak Hod~alAsswitle thaj SiRinGag@anr3as d6u3 nbt iwe K agcediiaBMsrpritdtlonc cl ass

| nput Agent ext ends A,AOSAAgentih 10 static final String MY_NAME = "Inputl”;
static final ipaticywwhioepaesto the phipsestlaf focthe righy” &t thismgsawp@owrsipt ol TY =

"I nput"; stati tro | = : i agl. n tat.lc blic
bt Agent 1 adielRHICARR S S ED RV ilobr doe R A9 BhEM It BGRETEAD L e
NAMp) ; } _ retIS‘MINBSi a8pend 2NOT-MINES Ywihddi/ dgentibbd ehesdfadel cdivarcdir oni zed

voi d register(AgentEvent e) { if (instance .. null) instance = new
| nput Agent () ; 8’1‘ ’s from its downchain neighbors, even though it has received a THIS-

tinst i ~Jqet . get .
st ance. Y3 ovAg g GRS TRPPRIEII T BREDHAC 8RBkl s SRRARIBO e ¢
1), 30 ((Ageme)ageﬂﬁh&em@@fda\s PO/BEMEBVE{Y the Fheigert(d B dnd fiShessage

v

i nstance. addAgent Event Li st ener ((Agent)e. get Source()); } else _
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true; } 45 public synchronized void initializations()
15 the intended action, and issues a Commit indication. Text Input agent 410

recognizes this and transmits a COMMIT performative to Input Regulator agent
414. Input Regulator agent 414 has already seen the subject problem and
previously determined that the message belongs to the TV subnetwork. It therefore
passes the message on to TV agent 418 with a COMMIT performative. TV agent
20 418 also determines that it has seen the subject problem before and previously
determined that the message belongs to the Viewport subnetwork. 1t therefore
passes the message on to the Viewport agent 432 with a COMMIT performative.
Vie\'vport agent 432 also determines that it has previously seen the subject problem,
and further that it has a contradiction. The COMMIT performative requires the
25 Viewport agent 432 to resolve its contradiction. Since in this case the contradiction
is in the form of NOT-MINE responses received from all of the Viewport agent’s

downchain communities, it interacts with the user to resolve the contradiction. For
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ok user as above and determines that the message should be routed to the Right agent

440. Shifting agent 438 learns the new interpretation policy and sends an

UNLEARN performative to its upchain neighbor, Viewport agent 432 Viewport

agent 432 removes its previously learned interpretation policy in response to the

20 UNLEARN performative, thereby eliminating a learning redundancy in the network
and localizing the learned policy more closely to the ultimate proper leaf agent.

After learning the new interpretation policy and sending the UNLEARN

message, Shifting agent 438 finally sends the message to Right agent 440 with the

COMMIT performative. Right agent 440 acts on the message (step 1222, Fig. 12)

25 inthe only way it knows how, by sending an AGENT-SPECIFIC performative to

TV Actuator 444 to cause it to move the viewport to the right by an increment. In

this way the network learns, in a properly localized manner, that messages
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. Ease of maintenance
. Widened scope of application
. Efficiency

20 o Coordination of activity

On the other hand machine learning in a multi-agent set-up becomes faster
and more robust.
The agents described herein are adaptable in the following ways:

. The ability of the system to accept new agents at run time,
25
. The ability of each agent to adapt its behavior according to the feedback
it receives (i.e., learning).

Viewing software as a network of Agents (considered as intelligent beings)

30 can result in designs that are much different in structure and modularization than



i f (Test.w ndowstatue =. true) w ndowChannel Label . eatText("PIP: ON/* 4 8NOV 200

Test . w ndowChannal Nunber.toStri ng()*/) el se

wi ndowChanWQI %4681 . set Text ("PI P: OFF "): dvdFunctionLabel . SREFESI(SHID:
STOP "); if (Tnst.dvdplayStatus =. true) 3 5 dvdFuncti onLabel . eet Text (" DVD:
PLAY "); if (Toot.dvdrew ndStatus .. true) dvdFuactionLahel, aet Text (" DVD:
REWND "); if (Test.dvdforwardStatue == true)

dvdFuncti onLabel . 9et Text ("DVD:. FORWARD'); 4 O if (Test.dvdpauaeStatus = =
true) dvdPauselabel . eet Text ("PAUSB"); elsg. dvdPaueelLabel . eet Textl " "); 45
publ i c synchroni zed void proceesQ her Meseagee( Agent Mesaage neg) { if

(meg. performative. e BXECUT

(meg. content . i ﬁ%ﬁ@qi L@V‘%ﬁt@%& a{%’h@ o{é%?eneg@ ohjhig sppspRRERIs poted
(meg. content.igdexOf (ON) -~ Power Agent . i nstance. nenme. | ength()){//ON
Systemout.println(".>Executi ng: PONER ONM\n"); Teet.TVVCR execute("PW,
-1); 55 ) elre ro 5 NOV 2(p6fl WO 99166381 PCTI US99113377 98 if
(mag. cont ent . i mdex Cf Flekdbjlity. THemie ndgigi predmératinaion afealieingliviessiges OFF
System out . grint| n(===>Execut , ng: PONER OFF\n");

Teot . TWCR. execut e(" Pp&ajjelistn) The}md:élpSﬂeQ( nAORNbANGE 2 % Qgréﬁ'ﬁe? efRipent:
o P i ¥ ey et dlgtlgt( okl L phribAEC K Sl e R Ik e name)
SoundAgent . i nst ance. ﬁ‘é’h%“& ﬁrge{l Of? §r5]\l System out println("...>Executing:
SOUND OM n"); 15 Test. TWCR executel " 1); else if

(mag. cont eft0 | AdexOr (fplat ons@@ﬁmgbﬁeetth%&nam&@Mn@uwmr)thP(I:SF
_?yste_lntwo:%t e ntl ln(\t/)gcemﬂ;f)etsdimt’r}gln@c?gw? rznanaxtgs)t:\ nt) dexOF ( MORE)

ee execut e - al as i mag. cont ent . i ndex

SoundAgent . I natsance. IRiBimeeddditioh)of {eMidbits2nd thus incremental development of

9yet em out . printl n(" 3sgrwaseecut i ng: SOUND I\/[RB n '); Teat.TWCR execute("V',

1); } else {4 (nsg. content |ndexO‘(LESS)

SoundAgent . I netance. | eng
out.println(" ===>Exe 'ﬁ'wavac a8 %% 52 i @@ﬁ?ﬂ “’QP“‘ -
qrexﬁna%gp& 0 comp ¢ ih’ the® software ma this * design

else 3 5if (meg. cont

SoundAgent . i nst ance. rfﬁ%ocl‘%?@t%Yfﬂ‘)“{"Ff‘\TFﬁPquﬁP@é’@PCﬁ“@ﬁ%Val ue new

| nt eger (nmag. cont ent . eubatri ngl nsg. content.indexOf (JUi~) + Jill~ . length (
, mag. camdent . | Rgtshbility)of pgents. 4 0 Syst emout.println("...>Bxecuting:

SOUND ~ TO " + junpValue.toString() + "\n"); Test.TWCR execute("V",

Teat . vol unelLevel . i nt Vigk#g{ehtall @Gienting el aliatidal umeLevel . i at Val ue()); 45 } el 8e

’--

d("WARNINGL Wong nessage cont ent " + nmeg.content); } else if
(mag. content. i ndexCf ( /LI
(m8g. cont en | hGexOf ( L&é%eﬁkettﬂggﬂéeaﬁﬁgdﬁﬁiﬁﬁ edfhgmreo la
Syet em out . PPi nt | n(" r PEES ﬁl Ei\f%
own an application to a networ. p’le leammg modules
. Natural Language Processing: This work suggests a potentially powerful
way of processing natural language input in a distributed and adaptive
30 manner.

Sample Source Code
Set forth in Appendix I is sample Java code for the main object class used
35 by the agents in the network of Fig. 4. Appendix II contains Java code illustrating
the object class for a Text Input agent, such as agent 410 (Fig. 4). Appendix III
contains Java code implementing the object class for an input regulator agent like

Input Regulator agent 414 (Fig. 4). Appendix IV contains Java code illustrating the



~1 5 N o v 200 WD 991 66381 PCT/ US99113377 99 if (msg.content.indexOf { GF¥YV 2002
__ LightsAgent . instance. nane.length()){//OFF System

out . printYREW96BLEyecuting: LIGHTS OFF\n): 5} else if PCT/US99/13377

(msg. content.index0! (MORE) _~ LightsAgent.inetance.aane.|ength()){//MRE
System out.printlin("...>Executing: LIGHTS MORE\n"); 10 } else if

(meg. content.indexO (LESS) . _ LighteAgent.instance. nane. |l ength()){//LESS
System out. println("===>Executing: LIGHTS LESS\n"); 15 } else if (nBQ."

content. indexOr (JUESp) _-_ LightsAgentpinstance. nane.lengthl)){//JLJblp

| nt eger junpval ue = new

I . CQr . SUDStFI : i nd JVNP 2 0,.JU
o) e P NGO T ARARY e sl
LI GATS J° tJI\/p(FTQ4), + jumpVal ue.to9tring() + \n"); } else d("WARNING w ong

message content: " + nsg.content); 25 } else if

(meg. cont ent . i ndex Gn(adgitomAgigns iillustrates en aligrojtive ageht fetwoolk diggiam for

(msg. content . indexk ( E) .. 3.0 ColorAgent.instance.nange.l.ength()){//MORE
System out . pfq ‘@W@"@@%Eﬁfﬁﬂﬁmew&%r}ag\ n]t'r) Fgr @gt T{%/\éﬁkeilé?%t e("CL")
1); } el ses35dinfentiohd RO ESRuiBASXHH bdtBHe actuator 2510 and the menu agent

Col or Agent . i net ance. nane. | ength()){//LESS System

out . pri nt | n(" 2520; Bsheeass itheylighoa drdeddsiardip@ngeral unipCRemeoictte Wit the - 1) ; 40
} else if (meg.content. iodexCk(J - . . .

Col or Agant . i n eﬁ%&%‘?’%éﬁ%&g‘é‘rf&‘ &@%A{F% AFRREF _?Noegng?e Rsfinensignal upitsypre

| nteger (m80. CoRYx@Nbertty BAl! ARUEETRE: Sith@iEark Mm%éﬂt@,@z&ﬁuztoﬁs%&mhe l'ength
(), meg . contént . length () ) ) ; Systemout.println("==>>Executi ng:
COLOR JrJ: ~ T@ehu-aggrar@52al (Ehey dStpertagt )interprétation fuhiesonsT WaiRhe>oabulbed!” CL" ,

Teat . col orLevel .jntval ye() - Test . previ queCol.qrLevel . | ntval ue ;50 el se
TCAr N T sk ey BedSish is S R artef b hat e o e priommyr gy are btk Tor

(meg. content. i NvhicR RARRGE HVE ST ~1
5 NO ~i ?nn~eg\%ﬁégt(é%%§%£% USQ;év/}li%%?? -1}6%1@1??80(‘%5. con%aéén'{t.él n e?g(I\/DQE)

___ Contr ast Agelmt VICRsagent 2523 nmeetpeets tRiay ) £ommaRts By diognthe DVD and VCR

out. println("===>Executi ng: RAST ‘). 5 Test. TWCR execut e(" CT",
-1); } else i fa_g?%g.%‘b‘at”@ \y .tmd&ﬁe@@ T}i_n)ally recetves a THIS-IS-YOUR
Contrast Agent Jeashanca. R?BEC%—E&QE&%&%I( Hek@ﬁ%qt?’é’ { GEDVD %.2524 or the

out. println(".'==>kxecut i ng: T 10 LESS\'n"); Test. execut e(" CT",
-1); } el s5i fVCRmgee@326nis thadese@hdyWdy1d activate the Play function of the home

Cont r aet Agent . i net ance. nane. | eagth())(//JLJN~. 15 I nteger j.unpVal ue . new
| nt eger ( Msg. c&@f%ﬂ"@&b&tﬁ"ﬁ&%@é&%@ﬁtw sRomreymgatedvin g AGEWNEL h() |

. tant.| ' t.priat Laons Lg: T JLT~
1o oL e ORI BerBOK SR GO g BT,

Test . vol unelewelatddfunéions)(tp bd esritraied endmaitaineded the black-boNef dsir(gld ageht el s

d("WARNI NGL W ong _nessage content; " + msg. content); 25 } else
(the DVD agent 2524 or the VCR agent 2526).
20 Program list 2530 in Fig. 25 is merely a small database which is accessible

from the black-box software of Program agent 2532, Remove agent 2534, and Add
agent 2536. The Program list 2530 contains user-programmed requests for actions
to take place with respect to the home entertainment system 138 at specified future
times.

25 The foregoing description of preferred embodiments of the present
invention has been provided for the purposes of illustration and description It is
not intended to be exhaustive or to limit the invention to the precise forms

disclosed. Obviously, many modifications and variations will be apparent to



i f (nmeg.content.indexO (Bright nessAgeat.instance. name) _= 0) (// BRI GHBENESS 2002

30if ( . nt.indexO (MORE)
Hri ght neg%géﬁﬁggﬁnst ance. nane. | eagt h() ) {// MORE PCT/US99/13377

Systemout.println("...>Executing: BRI GHTNESS MORE\n");

Teat . TWCR execute("8, 1) ; 35} else if (nsg.content.indexO (LSSS)
_HrightaeseAgent.instance. nane.|length()){//LESS System
out.println("...>Executing: BRIGHTNESS LESS\n"); 4 0

Test. TVWCR execute("H', -1); } else if _ggsg.content.indexOh (Jt~) __
Bri ght nessAgent . i nstance. nane.langth()){//~ Integer junpvalue = new 45

i nteger (nsg. cQ nt . su [{ng{.mag. nt .l adex0of (JC1 .+ JL7M. | ength
. cont ent. | SRCREISH SOULAENTRE: O HERmd ARG ar b Rlim eSS G
TO " + ] unpValheesit RShéwh ghplerenttdlin)sofihasd ruAMNEBn @6RHIL-BlocBsbr Sorfputer

Taet . bri ght neseLevel .intVal ue() Test.pravioueBrightheasLevel.intValue());

} el se d(" WARNYysem, invah §e aprrecigied tehpihgt embodimemty camontneott inpltirprokeswos5  ~~
5 NO V 2002 WO . ol .

991 66381PCTI USTSFTSHF FARs LIS F et Ly MBHP!S SRR CHATBY PTG IRAGRIRE S het ance.

name) .. 0) {4/ TédniaMinRabhb ffof BREnHOMETEPIIP dBXAINMARE me or all agents can be

__bTel evi ai e: sAgent . i nat ance. nsm.%&&)@)@{// MORESyst em

out . pri nt | n( =~mplowentadiinhart@arey/ragh reNIO¢envayiations will be apparent

Test. TVWCR. execut e&LC' , Testl. channel Numher ..i n Vakqu 21; 10% el seif .

(msg. cont ent . i NUSLEHNEL eEEPle, Whereas the aescribed embodiment attempts automatic

__Tcl evi si onAgediiraliRBERNERIMRNEIN RBbAE) bl LAdHEGRRY SteSPARY! reb&ildl Itfm - - - >Bxe
cuti ng: TELEVI SI ONCHANNEL PREVI QUS\ n") ;

15Test . TWCR. exéewbahainCigeTtss anathea rembloNimmns could cvlidati@ll )rysponseds samti fattempt

(msg. conteat.indaxX (J ). .. . . .

__Tel evi ai ghAg%WPWP%%?%Q‘.CH%WS@BH%’{ RRly P97 TFERPLOlH ROMOMIT perfiorativie =

new nt eger ( mag I hi ngt hl),
Tog. comtent - | eape R e T el B e
JUWP TO " + j uexplaih the prioS@ples ofthy inverttionap@itsfitastical appileRionethershy engbling

C'Test . channel N nber.fggtv lue());} el s& d(." WARNI %G! W ong gecﬁsage content:
" +msg. cont ent Persgikilled 4 the anttg yudsrsiand theipusnsep {prdegaye Anoedimeais@ad nane)
__0) {/1VIDEQ f,j; : e ats ; ; :

(nmsg. content. i E\Vétngép ?%E%Bfa\%ogségifgesr?t@? ?lostthg greu.cﬁlaafn‘ej.sel Ceonné%xﬂ%lgt)ef'/ tRIISECCRDBSS
ystem out 18 i itemied that thesewpetaf thy:inveDikBRiedeRMdDY)thd fadlowinjGRimx endithe(r” R')
-1);} elseif (nsg.content.indexOf(PLAY) .4

0Vi deaAgent . i n&8SNReHame. | engt h()) (// pLAYSyst em

out. println("===>Executing: VI DEOPLAY\ n"); Test. TWCR. execute("PL", -1);}

el se45i f (mag. contsnt. i ndexOf ( PAUSE)

.. Vi deoAgent . i nstance. nane. | engt h()){// PAUSESyat sm out . println("

>>Execut i ag: VI DEOPAUSB\ n") ; Teet . TWCR execute("P", -1);50}el seif

(rmag. cont ent . i ndexOF ( UNPAUSE)

. _Vi deoAgent . i nstance. nans. | engt h()){// UNPAUSESyst em

out.println(".~. >Executing: VI DEOUNPAUSE\ n") ; 55vcr PauselLabel . eet Text ("");
Tast. TWCR. execute("S") -1); ~~5NO0 V ~66~ WO

991 66381PCTI US99/ 13377-102-} el seif (mag.contant.indexO (STOP)
___VideoAgent.inetance.nane.|length()){//STOPSystem
out.println("~..>Executing: VI DEGGSTOP\ n"); vcr Functi onLabel . set Text (" VCR:
STOP M) ; Teat. TVWCR. execute("S", -1);

Teet . TWCR. execut e(" C', Tast. channel Nunber . i nt Val ue()); 10} el sei f

(mag. content . i ndexOf ( RFW ND)

__VideoAgent . instance. nane. | engt h()){// REW NDSyst em out . pri ntl n("=~=>Execut
i ng: VI DEOREW ND\ n) ; 15Test . TWCR. execute ("RW, -1) ;} elseif

(rmag. cont ent . i ndexOF ( FORWARD)

.. Vi deoAgent . i nstance. nane. | engt h()){// FORWARDSyst em
out.println("=.=>Executing: VIDEO2 OFORWARD\ n") ; Teet. TWCR. execute("F", -1);}
el seif (neg.contant.indexO ( MORE)

. aVi deoAgent . i nat ance. nane. | ength()){// MORE2

5System out . printl n("==ExeCUti ng: VI DEO CHANNELNEXT\ a") ;

Teat . TWCR execut e("CV', Test.vi deoChannel Nunber.intValue()); } else 3 0 if
(nmsg. content.indexOr (LESS) _ VideoAgent.instsnce. name. |l ength()){//LESS
System out.println("...>Executing: VIDEO CHANNEL PREVI QUS\n");

Teet. TWCR execute("CV', 3 5 Teat.vi deoChannel Nunber.intValue()); } else if
(meg. content.indexOF(JUMP) _ VideoAgent . instance . nane , length () ) {
[ [J"1Jt~ Integer junpVal ue = new 40

i nt eger (mag. cont ent. subatri ng(nmeg. content.indexOr (JUL~) + JUWP. length(),

e T o n N~ s~ o1 1ARN IR



15 20 } else if (nsg.content.indexOf (REMOVE W NDOW 15 NOv 2002
W ndowAgent . i nst ance. nane. | ength()){// REMOVE System

out . print VQO*£638L ey ecuti ng: R8~20VE\n" ) : Test. TWCR pi pOPSHVS(Pa7se) : )
else if (msg.content.indexO(MORE)

W ndowAgent . i nst ance. nane. | engt h()){// MORE

System out. println("===>Executing: CHANNEL NEXT\ n");

Test. TWCR pi pChannel Next (); } else if (nsg.content.indexO(LESS)

W ndowAgent . i nat ance. nane. | ength()){//LESQ System

out.println("=..>Executing: CHANNEL PREVI QUS\n")i

Teat. TWCR. pi pChar~nel Prev(); } el se |fpplfBG CONtant. i ndexk (JUMP)

__W ndowAgent . i nst ance. nans. | engtsrgﬁgé%,ﬁ&uwnlt@h@ger j unpval ue - new
PCT/ US99/ 13377 . _ W NDOW W NDOW. 998 by Babak Hodjat

| nt eger (nmeg. cont ent . eubet ri ng( meg. eailepm Coippratlex OfF (JUMP) + JUMP. | ength(),
mag. content2 length())); 2 5 System out.println(~" ===>Executing: W NDOW

CHANNEL JUVP TQ Agent ungdal ue.toString() + ~\n");

Test . TVWCR. pi p%\eﬁ/&%:hgmﬁ%gest . Wi ndowChannel Nunber . i nt Val ue() - Tee

t. previ oueW ndo hnel Nurtber.intValue()); 3 0 } else d("WARNING W ong
nmessage cohd entumolrt Jgsg.waentent); } else if

(mag. content. i n;d‘agﬂ‘ (BND aggij netance.nane) .. 35 0) {//avn if

(msg. cont ent . i ngS¥CE PBLAY)  sne DVDAGANt «| nst ance. nane. | engt h()){// PLAY
System out . grl ntln(~"~==>6xecuting: DVD PLAY\n"); Test.TWCR sel ectDvd() 40
Test. TWCR. 4§ dP|RepEie it ssétlggnﬁe;}gﬁ%% @gﬁ?@ﬁﬁ@m@exmp(lﬂm%) ..

DVDAgent . i net ante. nane. fengt ﬁ()P) P PAUSE Systemout.println("...>Executing:

DVD 45 PAUSE\ n~'prpvatelesttobPWCRsbrdPauseéy veckoellse Af list of listeners

(nsg. coat eaé. i ndex tiilgNPéQ:%@ ,a, DVDAgent . i nstance. nsne. | eagt h()) {// UNPAUSB
5 0 Systenfout. pri, M@E&ﬁﬁ%@%en%n@ﬂ?ﬂ%@ NiEbentListener) |
dvdPauselLabel . eet Text (" 1f9tenteetadl ety (Rlvayt)isceder| se 55 i f

(nmsg. cont ent . i ndexof (STOP) __ DVDAgant. i nstance. name.langth()){//STOP 1 5
N OV 2002 ¥© 99186381 <104 RCTLWSR9413377 System out. printl n(===>Executi ng:
DvD STOP\n"); Teatreh gelvtESteapLystene Ji@gen tRMER: hst S0 afYenr Listener)

Test. TWCR. exec¢ute("C', .5 Jest . chqngg llg%gp@(raELQrgt\ielllsgerl(a)rL;_ } else if

(mag. content. i nd?exoc ( RE\N’T\T[% I5§/fogen?. instance. nane. Tengt’h()){// REW ND

System out 3@ri ntl n("===>Executing: DVD 10 REWND\n");
protected void notifyAgentEventListeners() {
Vector 1 ;
AgentEvent e = new AgentEvent(this) ;
35 synchronized(this) { 1 = (Vector)listeners.clone(); }
for (int a1a=0 ; 1 < l.size() ; i++) { // deliver the event

( (AgentEventListener)l.elementAt(i)).aEventFired(e);
}

)
40

// deliver the agent event to registered listeners
protected void notifyAgentEventListeners(AgentEvent e) {
Vector 1 ;
synchronized(this} {( 1 = (Vector)listeners.clone(); )
45 for (int 1=0 ; 1 < l.size{() ; i++) { // deliver the event
((AgentEventListener)l.elementAt(i)).aEventFired(e);

]

50 public void aEventFired(AgentEvent e}
System.out.println("Agent: AgentEvent received by " + name
+
" from " + e.getSource() + " with args
" + e.getArgObject()) :
55 }

String name : // the agent's name
public String getName() { return name ; }
public void setName(String Name) (
60 String oldName = name ;
name = Name ;



Test. TWCA. dvdScanReverse(); } else if (mag.content.indexCOf (FORWARD) 15 NOV 2002
DvDAgent . i nst ance. nane. |l engt h()) {// FORWARD 15

Syst em ouWOMI6ABI n( " ===>Execut i ng: DVD FORWARD\ n"); PCT/US99/13377

Test. TVWCR dvdScanForward(); } else d("WARNING Wong nessage content: " +
2 0 nmsg.content); diaplayBverything(); 25 sendMassage(

(Agent ) knownAgent s. get ( Text | nput Agent . i nstance. nane), CLEAR TEXT,
EMPTY_STRING EMPTY_STRING nsg.replyWth, EMPTY'OTRING; } 30 } public
synchroni zed void jb=nit() throws $xceptét3on{ TV. set Enabl ed( Eal se);

TV. set Por agr ound(Syet enCoI or.inactiveCaption); 35 TV. eet LOCal e( neW
java.util.Local e("e X: "P Et ~TY. §TR g\( amll_ set Locati on(new Poi nt ( 50,
50)); TV.setSiz (%eavr\}gf)ls nﬁalﬁﬁl BRES57°"2380) Yo TV, se aé“ﬁodia(’S‘?VLayout 1); 40
Vol une. set Tnabl ed(fal sel; Vol une. set Maxi mum( Teat . vol uneMsx) ;

Vol une. eet e PropertyChangeSupport changes = new

Vol urme. set X|Prﬁfgg‘o%/cﬁg??ﬁsuﬁ’f?rﬁt(eajesr ‘toString(Test.vol unaMax)); 45

Vol une. set M ni mparlabeb&titiyng(davel #imagiys:; Yol une. set Val ue(d);

Li ght s. set 8nabl edbf&l de¥nt (Stghds N?’eﬁt)l\/&x?%ﬂ?rrf'l"éa&e i ght avax) ;

I—! ghts. aetiM)ni m-ﬂn%gz)ﬂ v@Qd process () {}); // perform the major processxng
Li ght s. set Maxi mnzkakel Stri ng(l nteger.toStri ag(Test | ght sMax));

Li ghts. set M ni rrurLrl}3 bel Stri nl%g { gh s 0 hths eet VaI ue( ‘1)‘

Col or . set Enabl edi Jrae)",o“?': to!’ {Irbeam U {T8St °° 2 BrBrMasate:

Col or . set MLaI murgWB)ic vold 5nNtDa1\iz29\O (WO 991 ﬁﬁﬁamxz’wShPGEéxuSQQIc 13377

Col or. set Maxi nB¥Ac&b&t™St ri ng(I nteger.toStri ng(Test. col or Max) ) ;

Col or . set M ni munl,abek Stk ag( kGaldne Oinke- L0l Ouns hYalde(0): 5

Cont r ast . set Enabiwedé aiuse)f CoeM rragtacsiet |\/h/XISIﬂ‘BIt'IC( (Teatinc o pastddrx) ;

Cont r aet . s80M REFAR O

Cont r ast . eet Maxi fgika lS?Ewgg(fd‘t &ger. € rthggiaﬂegtthggggrastl\/a x 10 ));
Contrast . set M ni paprh abed18t fimg( ¥ Cont r/a/stboﬂy Joif €Iocr¢1aﬁast setval ue(0);

Bri ght neos..set Enabl ed(fal s); Brightness. set Maxi mun{ Test. bri ght neesMax); 15
Bri ght ness.“set M. ni nun(0) ;

eri ght neas. eet Maxi nuniabel String(lnteger.toString(Test. brightnes sMax));
Hri ght nese. set M/aﬁﬁjﬁt’a‘b*ér ﬁ*ﬁgl(m*%heqht nees 0"); 2 0

Br i ght aees sxet VAl YECARS cAaq BERICLE oSSt & Btopl D) cedl L 0lah 30584 Shal ebdds.
SoundOr f . set Label {Rarabeents ddrglht s€oal seddagy elt(c khgisesvean” ) ;

Power On. eet st at eéo%?n PO\AéarOﬁ set Label (" power");

t vchannel Label PE&f aﬁf‘%d‘(af al ee); tvchannel Label . set Font (new Font ("D al og"”,
0, 20)); twshannepdsbebvseatIext;("Channel "); 3 0

ver Punct i anLabeI set Enabl edl f al se rn nLahel set Font (new

Font ("Di al og”, &2 7a |’)6ﬂnlf§ e g? gx Tq\%ﬁ‘ Sy
dvdFunct i onLabeél sseﬁaEnab:kaaAlsiﬂlnsjer)w MMEIFumeMmbaxbﬂl"- set Font ( new

Font (" Di al o, osta‘gjg f1r3a15lava¥fu q**%gr setJaxt ("DVD: ")
ver F’auseLabe' sprRRE SR T EEY" ke Rt abﬂwas,e%ﬁ‘(ara?%mﬂ;{o@ al og",
0) 20)); vcrPausekabelcised.Text (" "); dvdPausehabal . set $nabl ed(false); 4 0
dvdPauseLabﬁé séet Hemf(tnew SPGH%-‘( "apiay0§e, PTrwIH )(““dem}eatld@alfms‘:&ﬂ?ext(

); vcr Chanfidl LY jf Fresd t@;pltgg(;g@h@e)amevggomgrggel hskq sat Font (new
Foat (" Di al og", ,pr20$t)e, sVY&diChanyealk haee uaeia]ie«t{ NNAding)etodb
W ndowChanneI LabeI set Enabl ed fal s é IV ar; eItLaheIl set Font ( new
Font (" Di al ogp, ,StZQ) Y napg 3§L§§§qan%g?) xE™ OB ENGRE 22 §S
this. set8i ze( aew D rrens.lfo rﬁ;CﬁcheB@G)x)qllTVL add( VA unme, new XYConst rni nt s( 85,
5, -1) -1)); 5 0 TV. add( Lirgtasgse ﬁeW‘ﬂG‘?‘%‘h@FF‘&?H’t@Q‘G’S)’SOO, -1, -i));
TV. add( Col or, new XYCori%rt[‘gA Nts{ARe; 55, -1, -1)); TV.add(Contrast, new
XYConst r ai nss( 85)) 105, - 1)? TV. add( Hri ght ness, aew XYConst rai nt s(85
155) -1, -1)); TV. addéSoundOff n%vr\llsgé:iYggggs)trr gl Qttee3r§5§32 5, gm,& .
TV. add(L| ght sOn, RHRA 35T, - rOn) new
xYConetrai nt s( 352, 430?%&5% ?2 ) stance t NQNE

60 (!instance.knownAgents.containsKey(({(Agent)e.getSource()).getNam
e())) {



1 5 NOV 2002 WD 991G6381 -106 PCT/ U599113377 TV. add(tvchannel Label 1 shRov 2002
XYConetrai nta(22, 205, -i,-1)); TV.add(vcrFuactionLnbel, new

XYCOnst r avotog/a@®) 258, -1,-1) ) ; TV.add(vcrPauselLabel , newCT/US99/13377
XYConstrai nts(322, 258, -1,-1));5TV.add(vcr Channel Label ) new

XYConatrai nts(22, 285, -1, -1)); TV.add(dvdFuncti onLabel, new

XYConetrai nts(22, 330, -1,-1) ) ; TV.add(dvdPauooLabel) nsw

XYConstrai nts(322, 330, -1,-1)); TV. add(w ndowChannel Label , new

XYConetrai nts(22, 370,-1,10-1) ) ; TV.add(jCSeparatorl) new

XYConstrai nte(26, 250, 352 11)); V. addtp€Separ at or 2, new XYConstrai nt s( 26,
320, 352,11)); TV.add(j CSepar at or 3) new XYConatrai nts(26) 360, -352,:.1));

TV. add( | CSepar at or4) new netr 26 400, 35

15TV. add(j CSepa B0 5en W (“ geﬁ%‘b‘f ﬁﬁd %%ﬂa)“e

this.setTitle( Vi ce repr esent at| on WI ndovx/‘ ;this.set Bounds( 100, 100, 400,

550); this. édd(T%entthF %FtSO nt lSt ékﬂét % ithis. , show() ;
15 N o v 20n2 WO 99I gsﬁéi ﬁ@_z arig Zzn@e pERouIce (1]
conput er - i npl erenited nesthoaiga‘rmnep;emsmlemg Qe B ex:,t msssage 2 by a

net wor k of]é)ager)ﬂs including an initiator agent and at | east one agent
downchai n 3" of "sai qn:llQ!:lt' At pianddeigeneach AGeRY 1lehepai d network having a
view of its ownpdongi pesponsisubkt tly; cowps iMi RgME: herstrepg -0f sai d
initiator agerﬁ‘c‘f._P’SIQj‘ﬁei‘y)l ng at | east one ofthe agents downchain of said
initiator @agent i SahfoHaneivaE K LRS! | t;@%eg%&ged RAgent. ,consi ders said
subj ect nessage_pPRIGETKN) t,he 7 queried agent"s domaln of responsibility; a
resol vi ng any C@HH’JtCCH" ﬁé’é§ Maim &2 dreprertved agesn @ameli ch 9
responses meet® R eshol ua’f ty'criteria, to identify a prevailing group
of at |eas2010 mlaehtoa‘b%sagrﬁbwgmmha# meagethakile(mhomsalgdnsub;necis message
shoul d be pass A o) 19°3eq8t ¥UCR at e a in said prevailing
group to handll,?ysal,ﬁ%%gbi‘?@m&gnﬁ m HasEg%lexp %?d}"ﬁ%’c‘br"ﬁf“ﬁgﬁto claim
1, wherei nggal }EI Haebt aeﬂe;hpsms -2n¢mehsmhe51user//l rrpuﬁestic&teﬁtnﬁ hod
accordl ng C 4 PRAIS &F dVagfie reparing said 2 sub ect nessage
in response tok:%g}z%ﬁgg carned . Sk 61?1;.3%? B" ?9 g%l?ri'ﬁﬁn%eé’it subj ect

mdsQHPL 1136w .
nmessage in respomset Hl enatpliza, doaaguage Haehtahlﬁ!(.)ut //lagknt Andiet hod accordi ng

to claim1 Beirdtyrat @braespf’ ig % Ny gt%a ized as a
hyper struc?ure n@g Sqonk 2 adde okl A T8 It 3L *fher ei n sai d

prevailing gr oumg@htﬁesaragé erast one/ag:ententSmessegammh@ypzef:eﬁedl east one
agent . 1 5 N (Rggn ) 8&e PCFFUSg9M 83790108 1 2 3456 12 3 4
5 6. A nethed acigh{ ?ﬁuﬁgsﬁiﬁ further conprisingthe steps of said
initiator agent: Sﬂ’r&ﬁ@l]-\tjeﬂgsva{oKhﬁaStEMHTE SERENY: r esponse from said queried
agents; and di so%Frqulﬁ 9&§t%l"h§&ﬁ"‘§g°§c=t GHFTCRERMG prior to said step of

instructing, anysgfng GRS ¥. L ESPOKRas aairgd. cl ai m sai d subj ect nessage
but fail saiod threshol d uallty criteria 7. A nmethod according to claim®6,

wher ei n each of B‘&ildwﬁg ér?%gb Qi%az assgfl ateg ed er ewith an indication

of a priority |evge e adsit ti'gi/hatle rsaqll cmﬁ Ve fesponse, and
wherein said steppmiolens eaﬁ mgsmnmél)ses//t I&Eeai epl roﬁlle&&ardl ng as a

satisfact oy cl ai Igareedir oew %Pelt i OCI ated priority
level is bel ow a Ft%3488 wrRf e sﬁﬁ}bégﬁ i 8/, Jcl N 21 g‘: 88?‘6‘1%‘5 to claim
7, wherein each of said query 2 responses further has associ ated therewith
an indi catlsgqn of confl dence with which 3 the agent originating said query
response cl Qg;’]‘feggljﬁééé)ade 1 9. A nethod according to claim1,
wherein in said i nhidngt:OJ na@gemire2d a@Bsi ders all responses from sai d queri ed
agents to neet saidunnhresheotd quality 3 criteria. . 1 10. A nethod

accordi ng tg cl dim1, wherein said responses identify 2 w thout

contradi ction apubaidivegd grepp of at |east one agent which claimsaid 3
subj ect nessage assbwiprg T ftrudvei r respective donmains of responsibility, 4
and wherein said steF*6fST84bIving any conflicting responses to identify a
5 prevailingogroup of at |east one agent conprises the step of identifying
said claimng 5 /4gr IDGIP\OHSOI)EBNH?E‘:Q-&I trgeadlairhterfags oup.

public void run({
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claim1, wherein said responses include a 2 plurality of resgonses in which
respecti v¥Q94i6381ng agents each clai msaid subject 3 messaf§eT&S9UERHg in
the domain of responsibility of the respective claimng agent, 4 said
clainms being nutually exclusive, each response in said plurality of
responses 5 having a respective quality |evel associated therewith, 6
wherein said step of resolving any conflicting responses conprises the step
7 of comparing the quality levels of thecesponses in said plurality of
responses. 1 12. Anethod according to claim 11, wherein each of said
quality levels 2 jnal Ard QL i nmeasure of the respective claimng
agent and further%$ﬁégg§§§§3 3 g%ﬁ%ﬁ#e of confidence with which the
respective clai m ng agehtregt adlpsr sdicdy SubfedURATISsage. 1 13. A net hod
according tg clain11%Bt&@e&g£grLpgxﬁggggggnq; 2 confidence of a respective
cl ai mi ng agent conprises an i'ndi cation of whether the 3 respective claimng
agent considers that a’/comtragiptéed on exi sts anong further agents downchain

of the respective cl gi a . nmet,hod according to claim11l
wherein said respon§§§1 ﬁﬁﬁhggﬂ%kfﬁﬁ%édééﬁ further response which clains
sai d subject nessage as being in the domain 3 of responsibility of a
further agent downchain of said initiator agent, said further 4 response
net being nmutually exclusive with any of the responses in said plurality of
5 responses> 1 I8blYc wethodvaeddrel Mgereivehtiah 1, wherein sai d responses
include a 2 plurali ﬁ&%ﬁﬁgﬁm@;{ééﬁ%g%ﬁt&h tespective claimng agents each
claimsai d subject 3oumssage:as being 'in the domain of responsibility of

t he respec%bve claimng agent, 4 said clains being nutually exclusive, 1
5 N O ~ 200°WO 99/,6638% ,ECT/USAW 13344 1110 5 wherein said step ofresolving
any conflicting responsesngaRpiltsesedre_sirepe6 ~f causing a user to be
asked to resolve sai d Heahd ighaInger 8RS &S EMATY] 6TRINGiet hod according to
claim 15, wherein sai o@'}ﬁﬁ% ke gg{ﬁ%“gg Tﬁﬁ;ﬁ@ébe asked to resol ve said
conflicting responses ©:GHRE insRted Et3i@pFﬂES igig 3 said user to sel ect
anong said claimng 1 a7 idexethfEaccording to claim 15) wherein said step
of resolving 2 further,jncludes fhe.steR, of identifying said prevailing
group in ragponse to natural 3 fanguage text input entered in response to
said step of causing arwrder Inrgeprreasiet (tnipgrResolve said conflicting
responses. 1 18. A nethod according to cgéﬁiﬁglﬁmgigﬂégg%‘?ﬁtd r esponses
include a 2 plurality of responses in whsehngesqmetrdest ai M ng agents each
cl ai m sai d 33ubj ect 3 nessage as_bei ng i nStHasdés@ieaussfc) f esponsi bility of
the respective claining gﬁd;rgggﬁi‘;g < a8 qbeig. put ual |y exclusive, 5
wherein said step of resqtetiguasy Camfdrreduedq; r esponses conpri ses the step
6 of eval uating how recemfpyeRegopstof BeficdeRdeping agents was instructed by
said 7 ini t‘#dat or to handt¥ &It of NABEREHGEE Z 19. A nethod according to
claim1l1, whereinjsaid responses include a 2 plurality of responses in which
respective claimng agents egphdclahnlsaid subLect 3 nessage as being in
the domain g regﬁglﬁﬁemﬁfg HEiL R enhsHeeiTPe e aR® g agent., , each
respoase in said)plturality f responses having a réspective quéilty | evel 5
associ ated therewith, said clainms_being nutually exclusive, and wherein
said step of 6 ét@ﬁﬁ‘@gg °t Eﬁﬁgﬁiggﬂgﬁgﬁr&&ﬁﬁﬁ’e@ R st eps of 7
conparing the qual/rhys Leval sxOferehf siREPORSHSd, Nt&aibsaddlaural ity of
responses; a anthterfrabien polR3F.WO 991G5381 PCTI US99/ 13377 -111 9

eval uati ng hOM/rqggﬁify‘E%GWPSF*§aFHeéF%FﬁPW§ agents was instructed by said
10 initiator to hRddif axfddsekrd@ssage. 1 20. A nethod according to claim
19, wherei nS8ai d strepy okmpdegohvi ng any 2 conflicting responses further
conpri ses the stegggéfg?&gé%tl L A e g T LG B ti“éé’éggve sai d
conflicting respeiisgsesthodisesin it Al AL H) NG /F Shackaidlzaly Wherein said
step of rescﬁ)lﬁvi mgtegpsag;ggfﬁl i(i%ti_?% rgsponses fgg he}r(w;{oerrprti(s)fas the step
of identifyPHg sai ] g5t fifat U anguage t ext
i nput entered in resg%gg'é’gg aig%iﬁr%gfgg% {%@gg_éggéer to be asked to
resol ve said conflicting responses. 1 22. A nethod according to claim1l)
wherein said step of instructing at 2 Least one agent in said prevailing
group to handl e said subject nessage conprises 3 the step of instructing
said prevailing group to handl e said subject nessage. 1 23. A nethod
according to claim1l1, further conprising the steps of a 2 first one of said
queried agents, in response to said query: 3 determ ning whether said

subj ect nessage is within said first agent's 4 donain of responsibility; 5
and where said subject nessage is within said first agent's donmain of 6
responsibility, returning a response to said initiator agent claimng said

I LT o I T 1 o o I Y T o
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message is not within said first agent's domain of 6 responsibility and
said firswof§em8lhas no further downchain agents, returni nCHUBI¥IE8onse to
said initiator agent disclaimng said subject nessage. 1 25. A nethod
according to claim1) further conprising the steps of a 2 first one of said
queried agents, in response to said query: 3 determ ning whether said

subj ect nessage is within said first agent's 4 donain of responsi bility; 5
and where said subject nessage is not within said first agent's domain of 6
responsi bi li ty but said first agent has &0r t her agents downcham of said
first agent, querying at | east one of said further agents whether the '
further agent tgsapﬁaea\.é?gﬁ’;@ﬁzﬁg%&@? EcATeSSAY) Q. Bl Ll e Jurf her agent” s
dormai n of responsi b Lty A et hod accordi ng aim furt her
conprising the steps o?xa;ct§ai-ﬁ:hf*rfﬁls ent; 3 receiving at Ieast one
further response from SAGPFURTARTH "S§ent s; EoFPA9ETliat i ng said furt her
responses to deter mme (wekherstanyorchadern sai d 5 subj ect nessage and al so
satisfy pr edetf?srtoﬁ?ﬁ%ed” IlFlﬁl Oéﬁil‘t@rri’aetaéﬁﬂnﬁfe\ﬁhbfré nOMREDf&ssai d furt her
responses ghaimsaid s Ehéﬁéﬁ gfé§§ @g@gxaL§q) patisfy said predeternned
quality criteria, ret ur(mda;gsaedmsmmep.ﬁ (ansatpietmﬂomaiﬁexa agent

di scl ai m ng saild $tbj ect nessage as bei n W|th| n said first agent's domain
of 9 responsi bjlietyreche 2. rf\sﬁ%? fhogk g e ald P&Etsge&ﬂt@m rnffierein each of
said fi~rther 2 responsggso a§ec&$Sﬁ0dkaTrEﬂ(lTn ef[ﬁ:\Mtﬁ AN 1h |¢at| on of a
priority IevellftﬁerPlh%,ia&gi\ tresuwmnlewt@r(wu t'ed sald further response, and

wherein sai d sgepeof.avel LT 231 pﬁiﬁ :_%téilg,hqng;,gp, of requiring a mnimum

priority Ievel interpr&ahl én \fe26ut2 194y emttﬁggiﬂ,@:&?% 1131 28. A
met hod accéPdi ng to.c @_Fﬁ? W?ér gt urther 2 responses
further has as8oci ate ﬁﬁé{g §"r§gépenqar1§a h@;@g&;“& §%f { dence with which 3
t he agent ori gimadirpBera3abdl. detls tdre ﬁuéﬁspoirﬁ.erﬁfﬁlaﬂsorﬁalfde&élah&ﬁl message. 1

29. A net hgg accordi nqntcermqeaﬁrﬁozene P%‘i‘;—rg: °§{§F~‘€Pd§tte'§ of evaluating 2
sai d furth&P responses.osoy ?;fétn%i’;(?rgié Wt her -ahy cFAI s & o "8TYECY ‘message
and also 3 satisfy predetermned quality criteria, said first agent

consi ders a giveh responi_e to 4 satisfy said predeterm ned quality criteria
whenever sajd fifEt"AgENt’ has received said 5 given response. 1 30. A

met hod according to claim25, further corrprisi ng the steps of 2 said first
agent: 3 receiviP¥plar ¢1@aStN%1heﬂfnl§FFm response fromsaid further agents;

4 eval uating said furtgﬁriggee;gﬁ}_}ﬁﬁﬁ ?ﬁ ndet enprpepbieh i f any claimsaid 5
subj ect nessage and al s sadeixséyuqmzedet ermned quality criteria; and 6

where at | east one of Y claims said subject nessage 7
and al so sati sfi.gs satﬁif‘%%ﬁg%dﬂy %?ﬁlﬁélﬁ}l a{..efﬁitur iifg.a

response to said a initi ator agent claimng said subjectesressaggeas, bei ng
within sai #Girisre nt"@lgtmﬁal "rf-°8Ft?9@spo'rf§|fb?qn|"t y.siktedan™, A net hod

according to cl & 36 Wherein one of said further 2 regpgnses.which claim
sai d subj ect rre'&sag&nand'tazlesq"satl sfies said predetermined 3 quality
criteria clagins said subject nessage with a high |level of confidence. 4 32.

A nethod actdrding to Ef itfh Ytyee rtéi'??(érine of said further 5 responses

whi ch claimsaid subject message and al so satisfies said predeternned 6
quality criter |/a cI al nBU@aCdSmb eEzeAgrodean GirhdiStesrg trhawesd) hi gh | evel of
confi dence. “8%] 8858 1°5- 19 IPETFUSHITPEE77 1 33. A net hod
accordi ng to cI aim 30, 1 etregapz} hone of said further 2 responses which claim
sai d subject nessage and al so satisfies sal d bg redeterm ned 3 quality
criteria clai ms,gaid, sdBf eCP HEEsagE W't RERET T4 TRAFEMTevEl of 4
confidence.s§ 34, A et hochaq:cgy;ngzng to claim1, further conprising the
step ofsaid 2 netanerk., lnﬂﬂxqfe§ sg Q;tswq‘icg\gﬁsrbﬂ PN¥@NEUCt i ng at | east one
agent in said prevailing 3 g subj ect, sage, causing an
out put to be generated which |§£ Hg;n-%gg%rﬁéépttqteﬁllc%tﬁi%@gd yaccor di ng
to claim3460f urt henuﬁmpengshn tHhe ste of 2 providing salid subject

message in response Oto@%'nng( E?Eﬁ‘%)tﬁ%&zhﬁd) Jaceording to claim 34)
further conprising the ste Brovidrig Said subj'éct nessage in response

to natural Ianguage t ext |nput. 1 37. A nmet hod according to claim1,

further conprising the step of said 2 at | east one agent in said prevailing
group produci ng an output of said network in 3 response to receipt of said
instruction fromsaid initiator agent. 1 3 8. A nethod according to claim
1, further conprising the step of said 2 at |east one agent in said
prevailing group, in response to receipt of said instruction 3 tomsaid
initiator agent, instructing a predeterm ned further agent downchain of 4
sald flrst agent to handle sald subject nmessage. 1 39. A nmethod according

e o~ g
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further agent downchain of said first agent whether 4 the further agent
consi der sWYOMW6B}bj ect nessage to be in the further agent' BCHYRYW T of
responsibility; 6 receiving a plurality of further conflicting responses
fromsaid further 7 agents each satisfying predetermned quality criteria
and claimng that said subject a nessage is within the further agent's
dormai n of responsibility; and 9 returning a response to said initiator"
agent claimng said subject nessage 1 a.as being within said first agent's
domain of responsibility, further conprising said first agern: 12 receiving
said instruction fromsaid i nNddaht: ad8cel, 3 in response to said
instruction, resolving said fiirkbhedercenild et tagick €50OBSAS 14 tonidentify a
further prevaiting group of at |east one of said further agents to whom 15
sai d subj ecd %%gggstsgpwn%%méﬁ%em<15eiéi§£i%§§§;7c§‘% fiPéast one
agent in said furfher prevailimgxgs oeppto handl e sai subj ect nessage. 1
40. A nethod according to cl a}jﬁusg,t%ere' n said step of resolving 2 said
further conflicting responses,S@apLis “tﬁé‘féé%&s%pm&mb%@ysi g user 1o be
asked 3 tol0esolmsersaid further conflicting responses. 1 41.7 A net hod
according to clajm 40 rfwheltempe saiedussée piisfexp &gorpe rfg r2ngd ndntfeys ther

. : NE) && . : . . .
conflicting responsesf ufthep, camri ses thesstan of ddentifying sgid 3
further prevaiti ng group 1 n response to natural |anguage text input entered
in responst>to_said_step!bf inHgP e SEserIstiputeras Keedgto ) r esol ve sai d
further confli f:?ci“ﬁétﬁef‘g%M§ Ech;rgtzt.tegpmt hod according to claim 39,
further conprisingrihengt pumbér) .Sangkrf(h F si= agent | earning that future
nmessages hgéi ng a predet gf 1ned characteristic 151~Dv 2~~ WD 991 66381
PCTI US99118377 -116 3 whi fﬁﬁi@{ggﬁfé afessal dhs3ubi g6t g’ég\g;)age are within
the domain of responsibility of said at rkeast.enecagentedgz said further
prevailing grobyersygngal RoY -2eeHdi) ngraaveet dienwd) ) furt her conpri sing
the step obc2 said first - XUenl, [i&ffucting at |east one of the agents in
said network which can 3 instruct said first agent to handle a nessage, to
unl earn any i nterpret aﬁteiténn gelEey 4 which calls for the second agent to
route to said first agent nessages having said 5 predcterrnined
characteri sbic. 1 44. phvcoapiyherrdnmiptemeatech meiddefenuse W th a subj ect
message, 2 for la@%rlﬂm%rhéﬂtmpghrhiﬁgé(wr of agents each having a view of
its own domain . of 3 cespensiBiTTty, ¢ONPrising THE sTeps ofl “aEiBfect one
of said agents: 4 recejving froman upchain agent a query inquiring whether
sai d subjeé® 5 message is within the domain of responsibility of said
subj ect agent; 6 daternipg,whagtHel salsheSiYyegClAESSAYE, S W thin said
subj ect agent's % domai'n of responsibility; ansk vahere rsaind e Sk ect
nmessage i s Vgthi n said first agent's domain of 93%mgsporvskent.ity, returning
a response %% said upchain agent claining said sitfegtiR PR¥E8sage. 1 45. A
met hod according to claim44, further conprisingst Qgsﬁasgéag@)le said
subj ect agent, after shisht¥essprosfmyertursi AgertMessiasriseeri8rmaggeévi Ng a
command to 4y ocess said nmessage; 4 producing an out pu‘é%ﬁ%i d network in
response to said step of receiving 5 a comand. ~1 ubkd/ 2~2 -117 46. A
conput er-i npl enented net hod for use with a subject nessage, for use further
with a network Of *8Yenti-EaePHETI MY ‘a view of its owp, dQuai n.of
responsi bil§dy, conprising the steps ofa first one of rgaiyl@gent’s:
receiving froman upchai zn@% I?{rjljty‘(ﬁl.query i nqui ri ng whetéen ;sai d subj ect
message is within the % % i b i i.d first agent;
det er m ni ng whet her sa;g Sl]’bjrécEt eﬁé@%&gép%sh\%mgﬁtﬁitﬁé%é?ﬂs’f HES agent's

domai n of r®sponsibility; and where said subject nessage is within said
first agent's domiPhOFYPEEPBHEIDIPHY Fenfiasarst hgoept récerver,
Iing performative,
String content,
String InReplyTo,
60 String ReplyWath,
String Language,
1nt MessagePriority) |



response to said upchain agent claining said subject message. 47. A %enthodm
according to claim46, wherein said step of determ ning conprises the step
of det er nMR ¥WP6FHet her sai d subject message is within sai dPFFASPYEEht ' s

| ocal domain of responsibility. 48. A nmethod according to claim46, wherein
said step of determ ning conprises the step of detertnining whether said
subj ect nessage is within the domain of responsibility of any agents
downchain of said first agent. 49. A nethod according to claim48, wherein
said step of determ ning whether said subject nessage is within the domain
of responsibility of any agents downchain of said first agent, conprises
the step of querying at _|east_ one_agent downchain of said first agent

whet her the queri ed ag‘aﬁ‘t‘&g"ﬁ‘ﬁ% der ngf%q ﬁ%‘%&fa%sgaﬁéﬁﬁf&“ﬁ’e‘e’i n the
gueried agent's domain of responsibility. 50. A nethodraagosding to claim
49, whereingsaid step of determ ning whether said subpeta9fessage is within
the domai n of rfspeRsidkElitymefsaRyriagenss downchain of said first agent,
further conprises the step of said first agent recei veesgvermdaresponse to
said step of querying, only non-contradictory cl ai rrs%‘i%lfy"j’ﬁféésage owner ship
fromat |east one of saidatuperied agent(s). 51. A method ‘according to claim
50, wherein said step mkededmphvantAgregtiedvhdpesdivantsubpectmsaessage is Wit hin
the domain o f rlesponsibility of any agents downchain o f said first agent,
further conprisesishhe sheR-rfizs@iw bidstinagant i ageceinibng,at | east one
guery respdBse fromsaid queried agent(s); and evalnmbenfpratiwontradi ction
only those of said query responses which sati sfg’égm?e@g)‘} tqual ity
criteria. 52. A nethod according to claimb51) V\/@,er_fg&p\é ﬁ{gﬁ sai d query
responses has associated therewith an indicatiosteidfg @arpsti@fstarngevel o f

t he agent #Ri ch ori gi nzgte%ngai d_query regslpon§§ésséﬁbf‘%é’i‘@iat$eéai d threshold

essage. Sﬁ | n

quality criteria requite a priori evel “Hbove a°pt SIEEETIAEY t hreshol d

priority level. ri 5 NO V 202 -118 53. A nethod acmeeghyrg,.to cl aim 52,
wherein eagg of said query responses further has ass rig‘gi&gfrttgler(evmth an

indication ™0 f confidence with which the agent origi r@;:gp‘gefhgmcfuery
response cl ains said subject nessage. 54. A nethod aceprgiimg,to clai m 46,
further conprising themgtedeg Paf (gai d first agent, aft®™esaid step of
returning a@g esponse: LELAkUE G van GOFERAd. ) REHLRES $t158), dndB§Sage;

produci ng an out put of said network in response to said step of receiving a

command. 55. A net hP.d accordi n%dggocl al,m 46 fr%;_t(i};r conprising the steps

of said first agéﬁfeﬁgaﬁréf_rgﬁﬁi é&inéir,rgé iﬁ;mhﬁkga( ;response: receiving a

comand to 3F ocesstsa drmwage;etaMeh@amalrdimg to at | east one fiuther
9

agent downchai rFlépt -ge gaiﬁaﬁén ou °F+§§Egeﬁr 6 %m:and to process said
nmessage. 56. Arr%ﬁl ﬁo%r’gg%g)ra ierﬁg rt'EAY;%zgfm , flur Ker conprising the step of
said first agent taking |ocal steps to produce an output of said network in
response to*@ai dPePEiF GYreEeeitahyeLe dphtahtEations () ()

public synchronized void startupDefaults{) {)

public synchronized void learn(AgentStatus status, String
45 whichGroup, String whichAgent) (
//This 1s an extremely simple minded, text-based learning
Algorithm.
//It can be improved in extensions.
if
50 (learned.containsKey(status.message.content.toLowerCase().trim()
})//resolve contradiction (brutally!)

learned. remove (status.message.content.tolowerCase () .trim{));
else if (learned.containsKey(EXACT MATCH +
55 status.message.content.tolLowerCase().trim()))
learned. remove (EXACT_MATCH +
status.message.content.tolLowerCase().tram());
learned.put (EXACT_MATCH +
status.message.content.toLowerCase().trim(),
60 whichGroup.toLowerCase().trim{));



57. A method according to claim46, wherein said network of agents 15 NOV 2002
organi zed as a hyperstructure of agents. 58. A conputer-inplenented nethod
for use WVOPIH6¥bj ect nessage) for use fiirther with a ne¥&BFRIB3IHgent s
each having a view of its own domain of responsibility) conprising the
steps of a first one of said agents: receiving froman upchain agent a
query inquiring whether said subj ect nessage is wwthin the domain of
responsibility of said first agent; determ ning whether said subject
nmessage is wWthin said first agent's dongin of responsibility; and where
sai d subject nessage is not within said first agent's |ocal domain of
responsibility agbdllscaisdné‘hirgrslit 2dent, he searrlrg(scé(g\l/@cq%i n gents, returning a
response to sai §;#pchal TaAgeiiondl 5 Ghab 18 Rihdal ke Db ol RS$808.1,59. A

met hod accor dimgotohel ai m 58, further conprising the step of a further

agent in sadn t’%W“ﬁ:a@émziggigqgﬁjﬁfﬁéﬁt'd+subj ect message. 60. A nethod
accordi ng to cleahMaBwe ¢ajsreﬁ?1je;rn§grmri sing Hhe steps of said first agent,
after said steplof returning a response: receiving a command to accept said
subj ect nessage; oduci an_ out put said network in response to said
Stoh of Taos i Bibn b B e 186114 ot hod accor di ng
to claim58, funther conprising the steps of said first agent, after said

step of returnin respanse. . receiyv nd to acce sai d subj ect
nmessage; and I,es'grgfﬁ?ln% styﬁ(%froﬁézsesdgég‘sd hg%eﬁaggh@g?%ﬁaé’?f gptgleggéeos *332i d subj ect
message ar®5w t hi/dot hexsdeme norofrtnaspoesitbel ity of said first agent. 62. A
met hod according to claim61, firrther conprising the step of said first
agent taking | 0GRlb15t eRsich ARt &IWE e RNy Hepsi (O -SRI dedigt Work in response
to said stgg of #/gbes wisngn sexcosmeandsimf3e mAngmst, hoekabegsddbhgedse . cl ai m 58,

further cofprisi/gtt R ﬁgﬁﬁ@ﬁ%ﬂ@@ﬁ@ﬁﬁﬁ"@u&wt of said network in
response to said, step of recerving a query. B4, A conput er -i npl enent ed

met hod for use with a sg}\t%}lect nmessage, for use further with a network of
agent s eachchavi i ac RGETELS, RALNHRICOT LBSPORSLITA Ly, compr si ng
the steps of=' a sl coee0fmpyal g Shsilo@E €l ving from anpupcﬁai n agent a
query inquiringwhet herresard 13ebj edtbrmeassage -tsxmvidt hin t he domai n of
responsibility of said first agent; and where said subj ect message i s not
wi thin sai dof i r spuragentyrenkanaka dRFBAY towlonl ©6AQGSI daiel 1 406, Byt said first
agent has furt besceagents=rdosudhaiwrrofcreapd (fi rst agent, querying at |east
one of said downchai n Be¥Ps®Uthét her the downchain agent considers said
subj ect nessage to be in the downchain agent's donmain of responsibility.
65. A nmet h@d accopuigliirgs $rehebmizen Gboléanr thgredcdpnp siteg, the18¢ egysbof,. sai d
first agent reS&FANgin resnonse. do,salfhal eRLOL AuCLying, Al .
non-contradictory clai AB) Of nesSage own rshi p rrom at 1edst one of said
queried agent(s); and in response thereto) returning a response to said
upchai n agét ol BIPA iFg SERGNF ORI AL AR SEA G TIB L CAN e RERE detTMRAY t o

cl ai m 65) further conprisidagdding: &drepsidabn saetiditesl agent, after said step
of returning a response: receiving a command to process said subject

nmessage; producin n out put _of sai.d network in response tqQ said step of
recei vi ng a&gonggigﬁf: bt %ﬁ@ggﬁ&l‘é‘iﬁ%o?%ﬁf\ﬁg‘“p‘g“&%sﬁn Bajf 8\9 8% conpri sing
the steps of said fimtstnagent: receiving at | east one query response from
sai d queried agent(%%en"—aﬁ ‘?dﬁd@tt‘;ﬁ ng all of said query responses which
fail threshgyd qual? ’il‘n@r‘i' ST 8ai d step of discarding |eaving only
non-contradi ctory cheatimg)1cin sesgagamtenmer ship from at | east one of said
queri ed agent(szf;\ anfl G(H‘S%é@vﬁé‘h@@‘i% eg ﬁ;é"”gs NOYRY 1202 - 120 returning a
response to sai ﬁ?peﬁ%é‘r’rfgéigﬁgﬁz;‘jaaf;{%%egsmq D AkniBSS 8GR 468 A Met hod
accordi ng t®s5cl enang@ditdmurt her conprising the steps of said first agent
else if (msg.performative.equals (RESTORE))

processedItem = unProcessIlt(item);
else processedItem = ltem.toLowerCase().trim();

60 Interpretation interpretation = interpretIt(item,
processedltem, msqg);



receiving, in response to said step of querying, at'least one respoh§a0V 2002
i ndicating that one of said downchain agents has a contradiction, and in
response P%4688! said first agent returning a response to P& % PIENAI n
agent indicating that said first agent has a contradiction. 69. A method
according to claim68, further conprising the steps of said first agent,
after said step of returning a response: receiving a conmand to process
sai d nessage; and in response thereto, forwarding to at |east said one’
downchai n agent, a further command to prepgess said nessage. 70. A nethod
according to claim69, further conprising the step of said one downchain
agent resolving itg,contragi-ctifA LAy LESAANEC! AnkEL Pt &foufé!r%tggxther
command to proe@ssis@ai d nessage. 71. A nethod according to claim?70,
further conprisi ngth@f°§¥‘ tée;-ssagb\v, FFr@tl{ ?gnt and sai d one downchain
agent eacht gki ng respleqtf’lt%gtiég" t§§i§p§§‘fa,gli3)oart¥&8—‘é?w8m put of said
network in response to saeghveteqyeaf sereiee] WATgMaNE; OpFRIRE sdcef), MEL hOd
accordi ng to cled-mrBeRLYTar thsr re3nPriSi AP tdvetestep of said first agent

taking local steps to r?%ﬁﬁy.leanggggqutwte rescaicgomgmn%etﬁgqru@ ponse to said
step of reaéiving a comraatkiMeisageA seideed BCCorMingg pxpcebsddiedd, further
conpri si ng t he™8y ep&epfyTogansy - FergF i GyeAfd r'@@€radeng) in response to said
step of querying, at lLgast,;two responses claimng contradictory ownership
of said subject nessage, and in response thereto, said first agent
returning a&°r esponse t §ai du g}aiegt ceigg rixr‘Lchati ng that said first agent
has a contradi b srithe, A net hod "accor di Ao o LT A5 (Pt her conpri si ng
the steps of said first agent, after said stepaA@intMetitgai DgstekeSpONSE:
receiving azocor?vraWTt‘foSTﬁrIb‘éess sai d message;, a0d_I gol vin saiRd .
contradi cti'on in reghensEntO AL Shep- il ecei vi g & C‘B‘Hﬁ’&nﬂ& 7 A met hod
accordi ng to cl ai m 74sguhegeide sairdespegraofon.eendrtdagr&miedt cont radi cti on
conprises the st,ep of’eF"d-‘erntaE?gFisn‘ 2 second_a entggémchai n of said first

S. t(interpre e

agent as bejqg &Flb‘?rﬁﬁ%ﬁjﬁi ELREV e SohkbrsUPLECY ;DRSS 8kl Ur ther conpri sing
the step of saidtérgtaagentefiorwarei mgilho{sai d second agent, further
command to process sai%ﬂt M'%ag@.eg?s-iﬁz%” ‘i~ 2~~z -121 76. A method
according to clai m 75,4 SRET o OhpnGel o ahBe 650 10t pach, pfy.sal d first
and second BQendgentaki ng” respective local steps to produce an out put of
said network in regpons?ft‘Gasa‘?ddtslt‘i@ﬁab‘ils-rlééﬁﬁﬁehgti&neorﬁ‘?aﬁﬁ.mw% A net hod
according to cl ¥R 78t ly thep ermyd singathe step of said first agent
taking | ocal steps to pensicemgmtaoud.putexdresatibnaet work in response to said
step of rec®?vi FRFPALTORNHHEIPTEAt 0T et hErp (@EeDT-drPy TO_EI_MINE64, furt her

conprising the steps. af.s&l dehlfsk -AGG0L: RGN PoLRLrigast one response
in response to said stiep of querying; and where none o f said responses
claimsaid 2?blbj WSS g;en%%?@el,f (etaged | iRgratatessprirseretgsensd UpclsaMiNfagent
interpretation = null;
else tempStatus.interpretations =
tempStatus.interpretations + tag(whichAgent, IT_IS_MINE) +

45 1interpretation.remainderRequest + NUMBER_DELIMITER;
if (interpretation != null) {
if ('communities.containsKey(interpretation.result))
System.out.println ("WARNING! [" + name + "]: Strange
Interpretation for " + msg.content + " ==> " +
50 interpretation.result + ":"
+ learned + "\n") ;
interpretation = interpretIt(item,
interpretation.remainderRequest, msqg):;

}

}
if (!problems.containsKey(msg.replyWith))
problems.put (msg.replyWith, tempStatus) ;
1f (tagged(msg.inReplyTo, EMPTY_STRING, COMMIT))
sendMessage (agent, THIS_IS_YOURS, msg.content,
60 msg.inReplyTo + tag(name, THIS_IS_YOURS), msg.replyWith,
msg.language) ;
else if (tagged(msg.inReplyTo, EMPTY_STRING, DISSATISFIED))

55



di scl ai m ng said subject nessage as being within said first agent's mbv 2002
of responsibility. 79. A nmethod according to claim®64, further conprising

t he stepsWﬂ"%@P%‘ first agent: receiving at |east one respdhd@SH1¥e5ponse
to said step of querying; evaluating said responses to determ ne whet her
any clai msaid subject nessage and al so satisfy predeterm ned quality
criteria; and where none of said responses claimsaid subjectnessage and

al so satisfy said predetermned quality criteria, returning a response to
sai d upchai n agent disclaimng said subject nessage as being within said
first agent's domain of responsibility. 80. A nethod according to claim 64,
further conprising the.8i&Rse fgesal brbbiskragents, ILGeLM Ng at | east one
response in response:pleTsa dagin@pe OfTHOSIETSY ¥ OGRS) andsg. eepliywi By, a response to
sai d upchai n agentarduedkhi ni ng sai d subj ect nmessage as being within said
first agentss domafTenf kesREDSIHRI hidas Ando@lider:Sahdnsten of returning a
response, receigdanng.aseongmEted s (acodpt sai d subj ect nessage; producing an
out put of said network P@e’{?§§m§§‘;’ta(9‘§§§iids‘j§g%‘;‘6‘f‘t<r) gei ving a command. 81.
A met hod according to clai m 82" TUftHer conprising the $teps of said first
agent: receDvi ?@ﬁ?omty cent espensdonerqaesponsen)o . sqiad sstrxery 0fTR

queryi ng; and ning a response tp said chai.n ent_disclaimng said
subj ect message as being Wt |enss§3?§aﬁﬁgéitnggg4pb&; '—ﬁgﬁéqﬂﬁ@;ﬁ?“te“”

responsi bilityssamdsafdues) said step of returning a response) receiving a
command t olaccept sajd subj ect message ™S arn¢PE W rt8s poits éanayagaid step of
receiving a command) | earning that nessages having characteristics of said
subj ect nessage arefw tdyighd inze . dovepl yrcof EmeErspeTesiNg; | aamyrof) (said first

agent. 82. A rre%hod s pdicy F%ﬁ&tg@?;ﬁﬁgﬁ?ﬁgﬁs pitsing 4/he steps of,
in respons&’t o “8&1g" &E}E}gmﬁgéhyl ng & command. 'Said'first agent: 1 5 N
o V 200 -122 identi fYDﬂg(lid&eGOD.d caggc)ltmgedos/mhmnmg?misd)f;f iLh8éx+agent as
being eligible to recet %H‘g=s S8ELC %’éﬁ@ s. fme@,é di n sai d
second agens aft,yrgglgrfgrb%%mﬁ t?%@pf ocne&gg sai z/i‘?gj@e% s rr%%”sé‘ggr."tbg%’f‘ Amet hod
according to claim 82, Turtéegrgeonprinsiaygathi@esdepsand),) ka response to said
second agent receiving said further co d t I Qcess id subj
nessage, said s@%éﬁ%ﬁ%‘é{éﬁ?’qf%m PAT hg "Fhat OE%wsesrgages(qhgfﬁmn(z?b% 3 g?:{%rgl&\fsti cs of
sai d subj ec0 néssage are wrttihAgethaadommiual ofagesspensi bi/l/Téy ofl yahd second
agent. 84. A mEPR&TFAcEDIIHTALE ttélégé'lc’ﬁ;\ lrfwgbf?s-g Iy i sing the steps of)
. . sendMessage (tem ent, R PR ﬁ , Msg.content,

in response to {ahd Sslggg@l(fmgg% 1HRGa! Vihdid 1 sdhudgdir ther 'co Ad 16’ process
sai d subj ect nessage,) said second agent sending a command to said first
agent to um®arn thht messages having characteristics of said subject
message are withi'n the domain of responsibility of said first agent. 85. A
met hod accor di ng publid aymer33)ifadr tremgcoemmrnsimgy tdreiss eprodtnaaed second
agent takin 0I océltf__sftge.smit"o produce an out put of said network in response
to said step of s@rdiagcond agent receiving a command. 86. A method
according to cl ainyeBd ,agktti her conprising the step of said first agent

t aki ng | ocal steﬁ’%cﬁ‘br 9 4] an__ u;plé!mgfit%géq( ne work in response to said
step of recggvi Q&_ﬁﬁg&ﬁ%ﬂﬁﬁeiggm (MELN0d ‘accordrng ‘to claim64, further
conprising the steptafp & fsyrihercaageeitEiemedai(d; net work of agents cl ai m ng
sai d subj ect nmessagegergs. = AVestPGoOBRERLHTNGet 0-8PRi m 64, furt her
conprising the stepzdk '(riﬁgﬂ_btig@ize Lb%gugn@fﬂ@ai d network in response to
sai d subj ece0onessage. agdht A @QaPLItagentdTpl enmsenhednaet hod for use with a

subj ect nessage, for bfeapent-hepe \bobpregcase().trim().equals(targetName))
return temp:;

}

)
55 return EMPTY_ STRING;
}

public synchronized String unexplain(String targetName) {
String temp:
60 for (Enumeration cat = explanations.keys():;
cat.hasMoreElements () ;) {
temp = (String)cat.nextElement();




networ k of agents each having a view of its own dorain of responsi bi IﬁﬁWV 2002
conprising the steps o f a first one of said agents: receivin nd to
accept sa Q 9266384 ct nmessage; and in response to said step %?T/gﬁ%éﬂggm a
command, | earning that nessages having characteristics of said subject
message are within the domain of responsibility of said first agent. 90. A
nmet hod according to claim89, further conprising the step of, in response
to said step of receiving a command, said first agent instructing a second
group of at |east one agent downchain af;psaid first agent to handle said
subj ect nessage. 1 5NO0 V2002 -123 91. A method according to claim 90,
wherein said step o f instructing a second group o f at | east one agent to
handl e sai d subpepitNnmessagelcomsprisesxiReastcep. oft (caghinucti ng at | east one
agent in said second group E®HANER® said subj ect nessage. 92. A met hod
according tp clai m90}.fuit bergecQmy:i sing the step of, in response to said
step of receivimg a coommand, said first agent resolving anong at |east two
groups of agents gf)‘mcs:haghn of _s ggrlfnl rst .a9ent .t trilgeggti t}/Stsz%i d second
group of at | aalbsONesadeilne Sohach (TEL NOA accordi ng to clalm 82, wherein
said step X resol vi ngnconpekses the step of evaluating how recently said
first agent instructe gg@t a;gé@fg;ai n each of aeingsd an(e:pai n_groups to handl e
a prior nessage. 94. tpﬁgua[ae &grﬁlgng& @Tﬁ%@i,m' 7 Whet éi n sai d step of
resol ving conprises theé stwepgsoftuscormpansdygniguaki tndekesiglrstoMIRBSpONses
previ ousl'y"# ect¥ed! f rom sal.d, gr.oups. of.dounchal 1 Agerly..80d sxpl bat i ng how
recently said §dng$t @gen instructed an agent in each o ghi g gownchai n
groups to handl e a pri oforessage.= 95.ashnmphhgt racboeding : t onlkarm 92,
further cogprising the st¥Fy T gﬁ%‘:ﬁ”%iﬁ@%ﬂ%ﬁ@) g that future
messages having a characteristic of Sai d squ ect nessage are within the
domai n of respongitbpbimunytpfaceat chagecondwegraasp(loftrat () eastalomragesr. 96. A
met hod accordi ff'toé€l ai m 92, further conprising the steps of, in response

to said a gecond gestatchl. SivdnSeQRLh QI O4HAxOF (AFeesit [2&RI Ving said
i nstruction frommsaMiNeg)i)r stNagent!,! said second agent | earning that nessages

havi ng characterjistics. of sai.d subject are within the domain of
responsi bili tyi&‘igm égﬁﬁseg%ﬁtﬁé@%ﬁ t&@%%%%%g&agda ec“éé??i?ehg to cl ai m 96,
further codprisingthe step ofemgstatusectHthedgerilisakindgxdfoeaéntsheps to

produce an out pu?’ofl said net ver k dn.response to said step of said second

agent recei vi ngsari%wqpa%qns}.%&ﬁe(rg@’é‘ﬁtma@&%%gfgtt:Qm{el. 2 8% eyr tiher
conprising thershepjef said first agent takin ocal steps to produce an
output of $& d network in resp‘éné@é?ﬁéé%‘@ﬂﬁi?ﬁ%?ﬁﬁ?’tr‘e@é;i ving a command. 99.
A et hod accor ¢ipRgs Qx sdibk 89, wherern sdid commnd S received from an
agent upchain of said firgst agent, further conprising the step of) in
response tq said step ?f; rseczai ving a eornmand, sending a command to said
upchain ageqh to unlearn ltf@il ({RSFaes DRWENGCHACLRNE ST Con@x+sa| d

subj ect nessage agent = (Agent)agents.nextElement ();
1f ((!lagent.name.equals(sender.name)) &&

'

45 (lgetCommunity(agent.name.toLowerCase().trim()).equals(EMPTY_ STR
ING)) &&

(tempStatus.notMineAgentList.1indexOf (tag({agent.name, COMMIT)) ==

NONE) &&
50
{tempStatus.notMineAgentList.indexOf (tag(agent.name, NOT_MINE))
== NONE) ) {
String temp =
(String)explanations.get (getCommunity(agent.name.toLowerCase(}.t
55 ram())):;
1f (question.indexOf(temp) < 0}
question = gquestion + temp +
OPTION_SEPARATOR;
)
60 }

}
if (question.length(} == 0){



are within the domain of responsibility of said first agent. 1 5 NsGybyv 2002
2002 -124 100. A nethod according to claim99, wherein prior to said step
of sendi MO 89668%and to said upchain agent to unlearn, saFf§THFEHY A agent
had an interpretation policy that nmessages having characteristics o f said
subj ect nmessage are within the domain o f responsibility o f said first
agent, further conprising the step of said upchain agent, in response to
recei pt of said command to said upchain agent to unlearn, unlearning that
messages having characteristics o f sai4, subj ect nmessage are within the
domain of responsibility o f said first agent. 101. A nethod according to
claim99) wherein prior to said S | .command to said upchain
agent to unl carn, Sai 0 UGS b O Al AOTLD Rek 5% PLALAEHON. POl |y
t hat messages havi ng char acteer istihesitogenas dhesableent message are within the
domai n of gesponsibility off $&ixFePT e gt FUTThBF™TdnpFi sing the step
of sai d upChaiingAgemtun:900Ldend. St 0 CONPRALe 1)Q 88k 0 ) Upahaisterggendrat 0
unl earn that me®sages having characteristics of said subject nmessage are
within the donpin of re nsihility .of saj ' gent. .102. A _net hod
accor di ng1io g? %T‘jr;%%éé?é&%ﬁg‘éﬁégga‘d%ﬁ's?f‘?%‘)? F\%Agg? T)natdg?&ep'rtggﬁwcﬁrﬁasea(n out put
of said network in response tsorsai dempubj ect nmessage. 103. A
conput er - i npl éﬁr‘éﬂ’)‘@de‘l‘%ﬁﬁéﬂl@érg‘i}ééeﬁW "3 CHETIRBF K35 - BRFEHEES25€bhpT i si ng
the step o f a Tir'st one o f .3ai tteRgenrt 5u196Ndi Ngq@dkchBSITdaGtd Qn=t0 at | east
one reci pilént cagent(ghestsandinierbitkmp)nst INYEI Ng each of said recipi ent
agents) to unlgarn, %E%%E'r pr eFHOM pofiEy* Thdt *¥* fas which calls for
nmessages having a predeterm ned characteristic to be sent to said first
agent. 104. A method accdrding to claim 103, wherein said step of sending a
nessage tGht least e[ GCkRl 0L, 08Nt AMELSESoLRNSLERlosendi ng sai d
message to all agents WhIChar e upchain of~said first agent i1n said network.
105. A nethod according to claim 104, wherein said step of sending a
message to,at Aggggilgqqgn@%ggggggg\i7%@&%“&6%%%%@%% S§PLYof sending said
nmessage to all agenftsiha Sakd; network which are known to said first agent.
106. A conputer-inpl eheml;edignmuhtt b ffekssuse wth a network of agents)
conprising the steps Qf<d E g t_i ' t <, [ €cei ving
f romanot hespagent a f%%‘éﬁéfz g %}ﬁ%&%}thmﬁf&ﬂﬁﬁégﬁe}“‘%’ﬁ&éﬁé Uating whether a
subj ect nessage is wi tifi n'arFdeym@sh of responsibility of said first agent;
storing said first pf%@iégﬁ’%gibﬁﬂ Dlotnt & 3@l L Ltk 20SNL 1,800, SUbSequent |y
receiving an instructi Odg A | ngeat ganel .hexihengani; to forget said first
problem 3515 N o v 2002 ¢(Q2&entQRameAemurlyoekrdecoradrng &0 cl ai m 106,
further conprisjing.the s fsai.d fi d £ I Lrst..Rrobl em
i n response to?é&%&iﬁ%‘ﬁ%g?ﬂ%g%g}a\%'nééigﬁ%ggp%&)ﬁg%lﬁ\égpgec%g?gﬁ%'nggl aim
106, wherein each agent in said network of agents has a view of its own
domai n of F‘@sp@@éﬁ?ﬁﬁ,g&?ﬁ E%?‘ge&b[r’rﬁﬁ’s”idﬁ’é % 4589 AEEPS B sai d first agent:
maki ng a det er mmati on of bbadyns tdnd s St S€4t B SHRFE. dameW t hin said first
agent's donmai nIofis &spingi bility; and returning said determnation to said
ot her agent,. 1 A et hod or di ng. 1.0, i erejn said step of
maki ng a déter ﬁﬁﬁpﬁgﬁgﬁd&ﬁﬁaﬁég&nﬁ%%’é%ie%?mrr%%?%ggewg'éﬁeémi nation of
whet her sai d subj ect nmessageriogiwyMahéhesdtergstatust amgentnane, ocal domai n of
responsi bi | | ty-“’*’-‘t‘i‘*l“l’*‘”‘“étjéd A1 NG L0 o8h BT 108 SPRIELD SRl step of
maki ng a dejeer mngNggR) compri ses J ' o=

sendMessage (agent, THIS_IS YOURS, msg.content,

msg.inReplyTo + tag(name, THIS_IS_YOURS), msg.replyWith,
msg.language};

55 )
)

return result;

result = true;

}

60 public synchronized String tweekPriority(int priority){
return Integer.toString(priority):

}



the step of making a determ nation of whether said subject nessage is?5N0OV 2002
within the domain of responsibility of any agents downchain of said first
agent. 11WORY3Bhod according to claim108, wherein sai d SIEWIAHRI ng a
determ nati on of whether said subject nessage is within the donmain of
responsi bility of any agents downchain of said first agent, conprises the
step of querying at |east one agent downchain of said first agent whether

t he queried agent considers said subject nessage to be in the queried -
agent's donmain of responsibility. 112. A method according to claim 108,
wherein said step of receiving an instruction calling on said firstagentto
forget said fir obl.em o rs,aft i.d step ofreturning said

det erm nati ont o%‘é&ﬁ%’%ﬁﬁﬁ‘gg&m {D(D?Llleg.Fl %‘aiﬁg?%{))g according to cl aim108,
further conprisiing the step of said first agent) after said step of
returning said m_nation, [ I ving nd_t rocess said subject
nessage. 11%. ;ﬁ%&‘biﬁgﬁ%ﬂéﬁéggg%a?%"ﬁ%]g\f\g'é g”lgnntssg{igaé?oﬁ truction
calling on said finrst(ragertwhbindworgetl ssENRIYf $TRINGpr obl em conpri ses sai d
cormand to process g@idi?%g?éﬁi; message. 115. A nethod according to claim
113, furtheo conpricslmGa ‘s & s0=frroaighhi £ sd1.ag@nt()t aki ng local steps to
produce an out put gférlsai gumug\m{;kég?ﬁi’r_%@wme to saihddstep odf recei v: ng a
comand to process jectz ’ t hod according to claim
106, wherein said ifﬂ§r§é\g |§§gcal I |§%{§otﬁsé§|§éaﬁug§%' agent to forget said
first probltem corrpr?fiosée:smaﬁlﬁ_@?edij’-fliRQBIEEM Peerfor mat i ve. 1 5NO0 V 20D2
-126 117. A nethod 86&% ng(ASQn@;ézﬁﬁsfg mgﬁ?ﬁigﬁg‘ltdﬁﬁ?"r*s)l(ng the step of
said first agent, in g§8sSpensRNhme Sahekril £§neGf receiving an instruction,
sendi ng an&ionst ructi ont t<c€am;§l(eggtts@wnfow tIfefs agent dhaNsa) d ( net wor k

i nstructingeach_o al T t.S). rget. said fir roblem 118.
A net hod accor ﬁﬁ‘éﬁiaﬂﬁﬁ%ﬁ"f éﬁ\%{%ggé?ﬁ?%%(éggﬁ S‘SN%!?e’sg?lldim gn
instruction to a;tn IeastSt(;rrngqt%:ptxrn(ﬂhte;r“i ggeugg corrpgi ses the step of said first
agent sendi % % %@’%gﬁ\f ived said first
probl em f rojﬂ?gg%@;;{ﬁ% ﬁgé :%% d:.ng&@n?eg m{.aeﬁajﬁg?%ﬁ&? %R’cllaig?ﬁ()cliﬂ)
wherein said step of sefwditng r@quesigeruct ferusotetpskeast, omevakert her agent
conprises the sdtegb‘“)df sgid first agent sending said nessage to all agents
in said netywr ki whigdtaad£ ndowichgédt 10k Sabekdri(esd (rRgEIHLrodi2). A

conput er - i npl en@NBER] DEEINMGER floF=usalew® t kéa network of agents, conprising
the steps of: propagati n%éﬁgiﬁﬁf’gﬁgﬁ}tﬂ‘l‘psfﬁ‘i%ﬁrpFléetNéf“F'oﬁebi"bbPéh%t)t)Hrough
sai d network for identifylelgl@ingkeast -areqpaidl. thafeneachssuchgpsall, em
shoul d traved tiemomgifosasld net work, each agent that receives one of said
probl ens perforning, stteps which include storing the problem and sending an
instruction to at | eastnofgaleci pient agent in said network instructing
each of sai goreci)pi ent agents) to forget said one problem 121. A nethod
according to~cl ai 20, erein said endi nessage to at | east
one recipi ent aﬁ%ﬁ&ﬁﬁ‘\%{égtﬁi ,%ﬁ%ﬁ%g sigéﬁls :ég:(%%f‘g Sr?é‘é%‘a’ge to all
agents whi ch have recsatlt;ved tsapérfldtii_régne problem 122. A nethod according to
claim 121, erein s 189 5" andi S e,10 at | east one recipient
oot comr tBes e R e R E e M e LSt ST S
network. 123. A conputmbiemplrenenrtesh.rephy¥dthior use with a network of

agents including at |REEfemput (msg. replyWiach, tempScatus);
gent agent;
50 Enumeration agents = knownRAgents.elements():;
int TheyKnowCount = 0;
int TheyMayKnowCount = 0;
int index;
AgentsWhoKnow = EMPTY_ STRING;
55 AgentsWhoMayKnow = EMPTY_ STRING;
for (index = 1; agents.hasMoreElements(); index++) (
agent = (Agent)agents.nextElement():;
1f ((!tagged(tempStatus.message.inReplyTo,
IS_THIS_YOURS, agent.name)) &&
(ltagged(tempStatus.message.1nReplyTo,
THIS_IS_YOURS, agent.name)) &&



agent having a plurality of downchain nei ghboring agents, conprising jBaiuv <2
steps of initiating a command into said network; each agent receiving said
command, WQ ¥¥6¥dent has exactly one downchai n nei ghbori ngPa§®AY13377
forwardi ng said cormmand to said exactly one downchai n nei ghbori ng agent;
and each agent receiving said conmand, which agent has a plurality of
downchai n nei ghbori ng agents, deternzining a subset of said plurality which
shoul d receive said cormmand and forwardi ng said comand to each agent in
sai d subset, said network producing an_qutput of said network in response
to said step of initiating. 15 NOV 2~~ -127 124. A nethod according to
claim 123, wherein said, s f 1 ni t sal urality
conprises theagtep n@i‘ne)déﬁ%%%le%i(%&ggﬁ%bg%%agg%?%g%%oéi gé%log'%’al ity. 125. A
met hod according to claim123, further conprising the step o f at |east one
agent receiyi qgd ST CHARG 1 aki Mg P G ST pst T8 | pr Gde e EHPOUSPUt of
said network in responsert o(Sahfelasihndepl26, ARl fednacceiding to claim
123, wherein s&i d steps of initiatin% and forwarding collectively identify
afimtpmhtﬁ@gﬁkﬁm¢éﬁﬁﬁﬁw?ﬁﬂﬁ@ﬁWﬁ%Wﬁﬁ”&HﬂM&mnat

| east a fixet agent 1 n sai @ fdggsd (RapsrdrakesmtMocalgest ORS , vRBE Qdtee an

out put of sai crogsetviemR) )i k&response to said conmand. 127. Anet hodaccordi ngto
claim123) fiuther GQopy, si‘ Nt FRe STBYTHEf TSt Byt ikichr BcéFvEdtsai d
command | earning that nessages:having characteristics of a subject nessage
identifiedith sai d comimrdifriétadgeli terpRtatdonadirofAge@sponsi bil ity of

sai d first ageff">498% RMBEMIITALAdding Lo Ghai 0127, further conprising
the step of said:ibiMisk)ggent notifying an upé%aln nefdﬁborﬁﬁ@ agent in said
network to ynlearn any interpf@@aﬁmgﬁ; vﬁtcg t hat messages havi ng sai d
characteri8¥i cg, are.w Lhid Lh&BRHINT<ET FeSHERET PPy of said first

agent. 129. A nethod accordihngseor£l ai m 127, conprising the step of each

gi ven agent i n{cagenhetnpraquakd ChrrEesiyesssaded semdrrandid ear ni ng that
nessages h?gi NGorS Ak, CHALACLER St | gs' APEISRIEHIRT B He - ABHRIPAAGTE L ST

responsi bility of the grven agent. 13QagdsdreéfiedaacLabehngaiocelai,m 129,
further conpriZTig ¥he& stegptehameachidgi ven agent which receives said command
notifying ot hehﬁgemh&,t%&q[g ., apy' PP PFERAET Off - porieghittat sressages
havi ng chagacteristics of a subject (mssagemieentifdpdcamdsh sai d conmand
are wthin theagrvraremeef MABEQBHED DI 1ty of said given agent. 131. A nethod
according to claim 123) further conpri si zﬂ 2§g§ﬁﬂ§f§’first agent which
recei ves sai d acgsamnshMavkhsh +f tdgghgagentmdlasTarpMunsl;i ty of downchain

nei ghbori ng3agent s, iearning t hat nessages having characteristics of a

subj ect nessage,j j ful i ' onpand are  Wiihin b in of
responsibiIityzg%gggehaagggﬁgﬁggggkg%ﬁh"the'subggﬁé% ygaezﬁgggg?ernined in
said step of deﬁem‘ﬁitn?wgmei%.e-#rﬁeﬂmvat'b:drckhmin%ﬁpc;lvaci m"128, wherein
said step ¢ EAEWAgnt Locel ¥iNg. ol cOMMRAL, whi ch agent has a
plurality of downchaké&ngseh PEbdt@sagentgue;det erm ni ng a subset of said
plurality which shoukél rl@Ce¢nra@owcrhugtcomianes (€ ysresChire step)oft each

gi ven agent,d ecei vi ng S@qum < ﬁ/@’gf‘u& JiTOBRBIERMCONZSs =5 Plldrhlity of
downchai n nel ghbori ng ageaaﬁ-,-rocems;uﬁtém@xaomrshﬂftzdegelr,rri nation) previously
stored accessi [Hggnts¥hokrewglereathagent); of the subset of said plurality which

shoul d recei ve sai d corfiEfid; {x.0m 4 /16 G0, A8 ubst ring (1,

50 AgentsWhoMayKnow.length() - 1);
1f ((!tagged(msg.1inReplyTo, EMPTY STRING, COMMIT)) &&
(tempStatus.message.performative.equals{IS_THIS_YOURS))){( //One
agent knows!
55 agent =

(Agent) knownAgents.get (tempStatus.message.sender);
problems. remove (msg.replyWith);
problems.put (msg.replyWith, tempStatus);
int tt;
60 if (TheyKnowCount == 1) {
String tempFocus = focus(tempStatus, sendItTo,
IT_IS_MINE);



1 5 N o~ 2002 -128 133. A method according to claim 123, wherein saild ¥9¥7002
of each agent receiving said conmand) which agent has a plurality of
downchai nWeI%eB¥r i ng agents, determ ning a subset of sai dPEFGJrSQ%//il?ﬁWV\hi ch
shoul d receive said command, conprises the step of one of such agents
eval uating how recently it instructed an agent in said plurality of
downchai n nei ghboring agents to handle a prior nessage. |34. A nethod
according to claim 123, wherein said step of each agent receiving said’
comand, which agent has a plurality of_4gdewnchai n nei ghboring agents,
detem ining a subset of said plurality I ch should receive said comand,
conprises the step of one . 60 I.g_qual i | evels o f
responses prewﬁga;ushye;rl@@@js%éfﬁ%gas% h?s Iﬁnf@sg[?lléﬂpfna?'a(ﬁn%ntd f downchain
nei ghbori ng agewstesPreraty temperadugess@gecasgocicat@pcusit:-h sai d command. 135.
A method acgording to cl éiqioi%%é’»,te FIGLN- SALY: SLARQL, £ach, agent recei ving
sai d command, mtveehmagent has a p rzﬁlty of "downchai n 'néi ghboring agents,
determ ning a subset olf S ajeddyid 1agk ( 190N IMAKBE YEWE d mseominventsal d comrand,
comr ses Uhe Sadlbreigih cees it i .. comacipgqual Ty Tevels
of responsesgpreviously rgceived fromagents’in sai pfurallty of downchai n
nei ghboring agents rel dtevee £6 &l tdgsstiges asserlivabedEMRIY IsT8aNel command; and
eval uating how?8EéhtIly it instructed an agent in said plurality of
downchai n nei ghbatpisag: agaes s gt Opd1apethe: 1@e Piduals (TRSS agevouk3f, ) A
conput er-i &pl enent ed net hod f orf ugegodd hsa imBemoTR, EMPEYESTRSYG,.each agent in
sai d network h&¥FfHJ'a view of i t §,s QWL AR N O f,e5poNSi bi | ity, conprising
the steps of initiating a subjecie Mmessage I nto said network a first tinme;
each agent _receiving said subj ecttsgrﬁremgeﬂ‘ct HeEMATE SITRINGE from a respective
upchai n ne?ahb%igqsag&&ts the, Prrdieses ,_i‘ﬁgﬂmmgg’féﬁe%ﬁa%ubj ect
nmessage i s witharsthevegent s domai n'of responsibility and returning an
i ndi cation of such evaluation to said upchsd-mepeighborsnglaagents) ;
re-initiatiag said subject rreséﬁgﬁjéﬁﬁ@iﬁéﬂ&ﬁ@ﬁéﬁéﬁg‘wwe g serthideti ne; and
eachagentrecei ving sai d subj ecket@ssage: (tBeoNaREOREq [ IR VERSOL VI NG any
contradictions it has about thtetlh%r sai d subject nessage is wthin the
agent's donain i.bLli ing to claim 136,
wherei n saixd st(g%m%sﬁsdgg%'ﬁdegéieaﬁtﬁg@%&3&%@%53g( %jggi{&qh;wgssage the first
time eval uati n% whet her sai d sgkbpd@ttsgegssadesnts kpgwnhgentishgeagendItgodlomai n of
responsi bi | i ty,mggaﬁﬁgug% SCREFST ep= 3 PR f FFEP R Bhre ™89 6B W &fent s recei vi ng
sai d subj ect nessage t first sikge malting a detenination of whether said
subj ect nessage is within theid ocal domain of responsibility of said first
agent. ~ 5 No‘\FeQB%rzatPiQ@Si%%‘?'i&f@gﬁggg@%@é&ﬂ SEDECh &P 136) wherein a
first one of said agents recei \HeRgMéiage SBkROkniRATaIR - bhe dehiSiTol | me has
at | east one dAS6ABISTIRRI ghbordntgntagentq (namnel RREBIAGISFIER) d step o f each
agent receif nd“?aF%P@Hb}%chwgbaegget’ﬁe first time eval uati ng whether said
subj ect nessage i s W Rige t1te| agRPknSicount == 0) ||
(TheyKnowCount + TheyMayKnowCount > 1}){
//Everyone has said this problem isn't their's,
45 or there's a conf;;ct
h S
(tempStatus.message.performative.equals (IS THIS YOURS)) (

problems.remove (msg.replyWwith);
problems.put(msg.replyWith, tempStatus):;

50 ]
1f (tagged(msg.1inReplyTo, EMPTY_ STRING,
COMMIT) ) {
if ((TheyMayKnowCount == 1) &&
(TheyKnowCount == 0)) {
55 problems.remove (msg.replyWith) ;
1f (tagged(msg.inReplyTo, EMPTY_STRING,
COMMIT) )

msg.1nReplyTo = COMMIT;

60 sendMessage({Agent)knownAgents.get (AgentsWhoMayKnow.substring(1l,
AgentsWhoMayKnow.length() - 1)), THIS_IS_YOURS,



domain of responsibility) conprises the step of said first agent ﬂﬁdiovgm
determ nati on of whether said subject nessage is within the domai
responsibility of any of the downchain nei ghboring agents of said first
agent. 139WORYE8hod according to clai m 138, wherein sEFWSYEYof said
first agent making a determ nation of whether said subjectnessage is within
the domain ofresponsibility ofany ofthe downchai n nei ghboring agents of
said first agent conprises the step of said first agent consulting a

dat abase of interpretation policies local to said first agent. 140. A

met hod according to claim 138, whererii’said step of said first agent naking
a determnation o f whether said sub | ect nessage is within the donmain o f
responsi bi ity Q f.@n%sss fs thgsdowashal fahef Pihor. kit Hget's “of said first
agent conprises the step of” saiid fce¢dty gentnee
downchai n' nej ghsoF TG et S H SHEd 26TTES SZ@ZEEE -

consi ders sai d subj ect message rkéeenbe. phti(ckhi@atrletdgethpagant);s domai n of

responsibility. 141. A nethod' &&dr (] i 6 in said step of
eval uati ng 1I\/\O/Pet her sfai d isubj ect %gﬁg%’&%&lﬂﬁﬁ%ﬁ%ﬂ%gﬁﬁ (s domai n of
responsi bi 4% ymeor¢itrS8sithe st eps _of i ent. classifying said subject
message i Nnto ORey.9fregryaburality o%e%pgfgﬁgﬁeg%#h%nﬁffgiyﬁﬁf (a) the agent
consi ders the subject nessa to_be within the agenpt's domain of

responsi bi lid yigﬂfg;i§€§é§ﬁﬁﬁe&§§?§ﬁ%ﬁn5§é&&hﬁ%&% 5 %égaﬁﬁ%snﬁléee“t o be notwithin
the agent's donai n ofrespansjbilit and. (c) the agent has a contradiction
about whet her ﬂﬁﬁ%‘éﬁtliﬁépﬁ’g&gé Sé?&"jg‘?s W °%}’nmfgriénaaeg§yﬁf‘ s donmi n of

responsi bi I%' y. 142. Amet hod accgr!&'rcwg"to claim141) wherein a first one

of sai d agen recei ving said supject nmessage the first tine has at | east
one downchai n nei ghbori ng ageage idnd_wherei n i.d_step of each agent

recei ving said ‘st %téf“ﬁfg%ségggeep‘%”ﬁ%ﬂ?ﬁ‘{ég;ﬁﬁéﬁ’ﬁﬁﬂ%‘é‘5)%@ whet her sai d

subj ect nes3ageTheykyivthinn +=h®lagent' s domai n of responsibility, further
conprises the SLERSsQbe SR finbithgSUENet (eRBRhMIs L Bgel R3Sy ONE query
response from s@rgiigd, hxasihtone rdovimBéraiyTe. nei ghbori ng agent; and di scardi ng
as a sati sf ggt %%,;QL%LSQ);%V of said query resEInEBEWhtch clai msaid

subj ect nessage but tTail threshol delgaalti t {Fhemhtvepira. > 1) &« 5 NOV 2002 -130
143. A net hod aCEPrHisiY to claim 142, wherein each of said query responses
has associ at ed deh@feeyiigh NAgdnt] HREimEgénteme0f teBpPr I WG hdsyadeese@benf t he agent

whi ch ori gi Rat ed_SaltEqes Forespofite PRt Rher eidy S8l duskep of discarding
conprises the sieeptofgrdi.scaeaisngruasnaarsatitgfactory claim each of said
query responses whose associ ated prior$§y level is bel ow a predeternined
threshol d. 144. seAntRtf3060na6e MirdiniGedta. ek aierdkdys . MhreiRi. Seneach of said query
responses furt H@YBMMENE S ontdt: FhEreViPtFoan g, replyWit

i ndi cat i onof confdstlancae t-ewhi ot haxagentyor vgi natf ng. sal é"query response
clains said §ubj ect nessage. 145.‘;:iilst=a't &ehgd 2568 sd&ggo&Rg)\cl gi m 136, wherein
sai d net wor R2of ' GFESEEP S HPIARF TG 4S (awﬁyw;aiﬁuc; W6 of“agents. 146. A
met hod accor di n{rheagdnardmidt36, 1)f urit her j_cforr,psfuimsr'w {(Q(ea <ﬂs'grep of said network
producing an outfuic.efs,$ai d network in reé'ponse o $aid"step of initiating.
147. ConputiS@g apparatus conprising a network of a $I urali t% of agents,
each of said agmﬁg’;ﬁﬁfi‘m?ﬁ;ﬂgﬁﬁgfiﬂ LRI bF e et aHST il i ty) and each
gi ven one of said agents including:

[ . msg.replyWith,
msg.content, tempStatus.maxPraiority);//*

reyhe¥gmeat | east one of the
‘;’%ﬁ@ her- tthe queri ed agent

55
} else {
interpretIt{msg.content,
msg.content.tolowerCase () .trim(), msg);

60 sendMessage({Agent)knownAgents.get (tempStatus.message.sender),
MAYBE_MINE, msg.content, msg.inReplyTo,



an interpreter which determ nes whether a subject message is within 1ROV 2002
gi ven agent's domain of responsibility; and | earning neans which adapts the

gi ven agent's vjew of its domain of responsibility in o]
cont r adi cti"v@r?wt“éiglol ution. 148. Apparatus according to %?-gf?%@iﬁyt wherein

sai d apparatus further conprises addirional agents not in said network.

149. Apparatus according to claim 148, wherein said network and said

addi tional agents collectively define a further network 150. Apparatus
according to claim 147, wherein the given agent's domain of responsibility
i ncludes a |l ocal domain of responsibi’PTy of the given agent. 151.

Appar atus according to claim 147) wherein the given agent has at | east one
nei ghbori ng agest. cSRWRG hainpktfusSaixdr @irven; agent , afitf- WHerert the given
agent's domain of responsibility includes the domains of responsibility of
all of saidsdownchain agént(s). 152. Apparatus according to claim 151,
wherein the given agent's domain of responsibility further includes a |ocal
domai n of respedshbichiHF GP EAE GV HTEM TIPSy A ATARUS accor di ng to

cl aim 151, erei n t heeli ntierpretesentn gsizt ;gi ven agent i ncl udes neans for
querying at*4 east one Bgprdt-'dbRiCHAEH 28T 5850 d),0i ven agent whether the

gueri ed agent considers sabch sigf ect nessage to be in the queried agent's
domai n of responsi bi | i’tfyé;ﬁrjtﬁﬁ.\i G“\r3002"#431 154. Apparatus according to
cl ai m 153, Mherein theifi nirer{reiler sknrgai=dngimen agent i ncludes nmeans for
resol ving contradict or*&ﬁh@ﬁ $ Jgceived fromthe queried agents. 155.
Appar at us acconskiegdgr (0. s@bstiefAglind anaskier (et sai dil BagEd (Ng ;means i s responsi ve
to said resgf vipg MEarEER ﬁ};’?ﬁQQﬁ:ﬁ%HS#ﬁCQQVdJ ngtQ ¢la m154, wherein

sai d resol ving neans Iixl imgans(f ok iulsacéﬂmgang(query responses whi ch do

not satisfy threshold gualit rﬁcﬁjﬁ%}’eri a. 1S7. Apparatus according to claim

156, wherein query responses eac 'ave associated therewith a respective

indication ® a rhority, level of the agent whi origjinated the query
response, and wlz%r}?gcns %fmcfnﬂﬁebsh%ﬁaa gqrﬁgief%i/erécryiq K 9%%&#% a priority
| evel above a predeterfj Qegt{iﬁﬁ)ésmcﬂ-ﬁgggh ty level. 158. A nethod

according tggclaim 154ff \(\/(LQF‘&'“&E%?I‘ y’(z@ ¥i1mg neans incl udes neans for

eval uati ng how recent I%/ sailidn_:gir il %gegta_i ng_flguct ed eachof sai d downchain
agents to handl e apriofm¢sianenitsd” Kopar At'us’ according to clai m 154,

wher ei n sai €5 resol vi ngifreanis=5 melludaéstrzneansifior conparing quality levels
of responses” previousl yniﬁgﬁé{ge IFifxm sai d downchain agent(s); and neans

i ncl udes neans rhosgeeiral wadtrng (hDwrdegolt )y +Sai o . gengewx ) agent i nstructed each

of said downchaip, agentSeld SABHLENH. prior . NBS5A06,,160,, Apparatus
according téocl ai m 151t wheeEiintvame: (0f> seipd. iagentst urther incl udes:

storage means cont ai ni pg.i I8 §55€at i ons of the downchain nei ghboring
agents of said given agent;

45 public synchronized boolean equalRecency(String rl, String r2)
{

rl = {(String)recency.get{rl);
r2 = (String)recency.get(r2);
if ({rl !'= null) && (r2 == null))
50 return false;
1f ((xl == null) && (r2 == null))
return true;
1f {(rl == null) && (r2 != null})
return false;
55 Integer templ = new
Integer(rl.substring(rl.indexOf("#") + 1, rl.length(})));
Integer temp2 = new
Integer(r2.substring(rl.indexQf("#") + 1, r2.length())):
if (templ.intValue{) == temp2.intValue{())
60 return true;
else return false;



and neans for adapting said identifications in response to rressage§ 5 NOV 2002
received from ot her agents. 161. Apparatus according to claim 147, wherein
said | earning neans adapts the given agent's view of its domain of

responsi biWQ {6381 so in response to feedback regardi ngPEFP¥ 1P er pret ati ons
made by said interpreter. 162. Apparatus according to claim 147, wherein a
first one of said agents further includes a specialized processing unit
which, in response to receipt of a predeterm ned perfornmative, perforns

| ocal steps toward producing an output of said network. 163. Apparatus
according to claim162) wherein a se@énd one of said agents further
includes a specialized processing unit which, in response to receipt ofsaid
pr edet er m nedSgﬁﬁi’@&%ﬁ%i%ﬁ%ﬁﬁ%ﬁj?%é@ﬁ“%ﬁ% tempREAtHS pr oduci ng an out put
of said network, int index ené us. LdQedracsatl. | Rl 2RIt PR EHQLEd Dy the

speci al i zed, precessi SYATe L NIRRT ERIERE ckilpt of said predeternined
performative heipdgaidt fobtiaisettnod. LiiRxd Q0HBED befisrial Tasdies: by said first
processi ng unit i;ggutiege@)rgstaegggg;%e'- ggg(?f*yssghiig_r or ,ed%t erm ned performative.
164. ADpAr at US efe et i thth Ongoheth 4. Iahlnc MRGHEL e at et QUBLLI NO appar at us
conpri ses ¥ single processor, all of said agents executing on said single
processor. 165. , APRAL GHeblSondfet Wodidig dnecibaistd hddksihgs ei n sai d conputing
appar at us conperesestua, gkeimaltheNemof Spriogdstor sStrogi rkragent s bei ng spread
over said pbural ity 85EpH88e¢ésors. 166. Apparatus according to clai m 147,
wherei n sai d conpdt idaipra aksatmsmmgqni ses a plurality of conputers

comuni cati ng ovel S¥FARFHTHRYE " YEMd agents being spread over said
plurality g& conplétetaisrxde:lemgeﬁg{gﬁrggmw%ccordi ng to claim 147, wherein one
of said agéht s i, S LI agei hal.dbalie. ;n168vadd) pQnPUt er - i npl enent ed

met hod for use w t btrans tEipegushresSage tepgratuse thdNatdiedelnnit:h a

net vor kot agent s eathWBEELE R IR S s Oy Hap A aE e Es ofsi bi ity -
conpri si ng2she st eps (0dqualrbtysSteppEpcad2, Siamplstagenhaaigede viing from an

upchai n agent a quggéﬁiirﬁgﬁﬁﬁ’ng whet her said subjectnmessage is within the
domai n of responsibility of said first agent; determ ning whether said

subj ect meggage |@gﬁl§ﬁm’§ﬁ§:g§fg§y:@§ tng3: dQmRIR Of responsibility; and
wher e sai d Subjeffindéee Shager (1S rsvuMide, n2)sai d first agent's domai n of

responsi bil i tyfemgi%ngfliagﬁ?ghjgf?‘“éé’ﬁeﬁ-%‘“cté“’é'éir"de’ﬂﬁc’nai n agent claining said
subj ect nessage, wgeﬂfieg efp2bdlis S WD RGE (ceMSsage, IchedkUdrRS.dyser i nput. 169. A
met hod accéfdi ng t(?tghﬂgﬁﬁgfmgquﬁgfggggdf’ﬂ;“(iﬁt)‘r‘*t’s!thtj‘a@hgd?}{leps of said first
agent, after said Sfe(.ba edr6dud (dthnpibcde 1 ESRONSE2) f @¢ei ving a command to
process sai d nessage;!!eqvdlRogysi(PrRyrEtcap’s tefrcatRite a user- percepti bl e out put
of said netgork in reSPBn&¥*to said step of receiving a command. 170. A
nmet hod accor di nq tegugl ayuey 168, fiuther conprising the steps o f said first
agent, after sai'd step of returning a response: receiving a command to
process sai4 nes’s?lgg;syﬁmrwarzdi E%tz@ta{wk%agitcm@ehmthw agent downchain of
sai d first *dgeMeydstupidithl Loltiiad It otEsb.sald qessage; and taking

| ocal steps to produde & tugperatpenceph hxe:Lm;t-fngeﬁuﬁtaandetV\ork in

response t 05 OS aiiﬁt%)ﬁr);@bpi@IﬁaEﬁmgﬁﬁg+£zﬁmﬁ'@i st.substring(index,

tempStatus,notMineAgentlist.indexOf (NUMBER _DELIMITER, index)):;
int index2 = index + priot.length{():
if ({tempStatus.notMineRAgentlist.indexOf{tag(requestFocus,
NUMBER _DELIMITER)) == index2) &&
(checkFocuses (tempStatus, theName, delim, priot)))
55 return true;
else
if
{priot.eguals{Integer,toString(tempStatus.maxPriority))}{
if ((recency.containsKey{theName)) ||
60 (recency.containsKey({tempStatus.maxPriorityAgentName)))
if (greaterOrEqualRecency(theName,
tempStatus.maxPriorityAgentName) )



~~ 5 ~p~ 20Qt -133 171. A conputer-inplenented nethod for use wi t h 4B NOV 200z
subj ect nmessage, for use further with a network of agents each having a
view of itgoQykagomain of responsibility, conprising thgSisepsspfa first one
of said agents receiving froman upchain agent a query inquiring whether
sai d subject nessage is within the domain of responsibility of said first
agent; determ ning whet her said subject nessage is wthin said first .
agent's domain of responsibility; and and where said subject nmessage is not
within said first agent's |ocal domaip,of responsibility and said first
agent has no downchain agents, returning a response to said upchain agent
di scl ai m ng sai d subject g&@gaggue said method further conprising the step
of produci ng a human eqfl(;e kinefade¢;put of said network in response to said
step of receiving g q%é‘f’;? #H92. A conputer-inplenented method for use with
a subj ect mBssage, rkornuBeésfiurther with a network of agents each having a
view of its own dé)mai n of responsibility, comprising the steps of a first
one of said agents recei ving froman up chaltg?ﬂfgent a query inquiring

whet her saiyg sulfj'eet ;{esgaggmggsv . EhisAT e FI-GEsEsHENSi bi lity of said

first agent; determ rinngerabiehhart sab uwbise@éysrmssage is wthin said first

agent's domain of resﬁdh'glnﬁ)‘ﬁnﬁﬂ?, 3 Hﬁ’fﬁé e§ﬂl'ngnt§'(ébj eGl. Jressage is not

within said first agenttsnboesd =domai n of responsibility and said
firstagenthds hF=Y gﬁguggq@ggﬁggg;@gy;;g ’rﬁétﬁe’i“%‘éb’dnse to said upchain
agent disclaimng said suinpeﬁ n RE@S&gen e+ prgal GestRet nessage

i ncl udes user input 3. A L0 ter I nted thod f use with a
subj ect rreszmgemprr&osrm%gg: :fauﬁtgbﬂr%gyﬁ%t;hig?dﬁg sA@& ent fvre §;Geach havi ng a
viewo f its oyn.domin, o f responsi b|||ty,EMEH£rﬁ?“|I§frng the step s of a
first one of sal 5 agemd 3lpr5mm \‘bitgiddkepmBspehaitnagent a query inquiring
whet her saigL subj ect nBEWAERE P (ot HPRYHRR de@atatuDf  responsi bility of

sai d first ‘dgertramidigss (Sahth kRbRAGGE s FREGREYAGErS . 1HRtandk [akd), sai d first
agent's |ocal @SFRFHONT %s%ﬁsi%f#tilwmm‘o@aﬂ?lw rst agent has fiuther
agents downchain '5F-° saARa rst ,@gem;eplg'p@rz}.{ggngepa;.wmeast two of said
downchai n a¥entsg whetukges  each of sai d downchai n agent considers said

subj ect nessage to be in the downchain agent's domain of responsibility;

~ 5 NpV 2002 -13p4mitie:cemhwgf}.zqdnvoﬂ mgedP@mrSaqed)Lst / Gfge eryi ng) only
non- cont r adigt OPY:sctabiie) "ot IAL $ak }'ﬁ*éﬁﬁnbg’fz,ﬂéﬁ f°’1t st two o f said
queri ed agent(s)) s$aid step o f receivin onl%/ non- contradl ctory clains) of
message owner sHugET ﬁﬁ;&?‘l“ﬂd?ﬁ@gt"r‘iéteé‘fe'ﬁx‘?ﬁfr TPEY - yent et vi ng first
and second cI ai ms of wwwer shéqpsof said subj ect nessage in response to said

step of quetYi Hijectgﬁlcmﬁtigdéﬁw,@ﬁ ‘Q{]\héf"s"ﬁl”ﬁafﬁéntﬁ’f“;}l’ ng a first focus

of said subject nmessage (and sai d second claimof ownership identifying a

second focus of said %gﬁﬁgg@fegﬁ'gﬁaw ﬁg@rc gg,erfcggrn sajd,first focus of

sai d subj ecss message;; I'n response sald step of receiving, returning
a response to said,upeffiitfr a&ﬁéﬁ‘t‘“&(’&i‘?ﬁrhg sai d subject message. 174. A

conput er - i npl enent eeared podetar_Maser wirdsh. @nsdibj wedvebBSsageinfior use further
with a msg.content.tolowerCase () .trim());
50 if {Imsg.ontology.equals(EMPTY_STRING))
explanations.put (msg.content.toLowerCase().tzim(),
msg.ontolegy):;
else
explanations.put (msg.content.tolowerCase().trim(),
55 msg.content.tolLowerCase().trim());
}

public synchronized void receivedUnAdvertise() { // Agent
wants me to remove it from the community.
60 Agent sender = (Agent)knownAgents.get (msg.sender) ;



network of agents each having a view of its own donmain of responsi bilifyg NOV B0
conprising the steps of a first one of said agents: receiving froman
upchai n agent a query inquiring whether said sub j ect nmessage is within

t he domai n WP %&dflonsi bility of said first agent; wher PCTASHIZUD| ect
nmessage is not within said first agent's | ocal domain of responsibility but
said first agent has further agents downchain of said first agent, querying
at | east one of said downchain agents whether the downchai n agent considers
sai d subject nessage to be in the downchain agent's domai n of
responsibility receiving, in response-8le said step of querying, at |east
two responses cl ai m}fng contradi ctory ownership of said subject nmessage,
said step of regeln t least t esponses_including the step of said
first agent reo;ét%gi\%ﬁ’ﬁ‘% ?atr"s“f’gacr? tesn\el'vgtéjg”lo eg ar 't’f)‘f“‘)())\/iﬁ%‘fgﬁﬁ%”dﬁs‘sai d subj ect
nmessage in rgspmg&rfcdsms?;iicgggttgg of guer itg ,webcoth of said first and second
claims of owder SNTP | Gtttk [iEhiTs toRen oS ATRBe 1O LS BP aF d™SUbj ect message, and
in response to csoai dis,t':gpiaus'l'mtlle=e~!ee'(\Yi;lﬂrg?}C returning a response to said upchain
agent indicating That “Sa1 8T8t “Rgent hAS e Ot ¥di ction. 175. A

conput er - i miIOerrent%d met hod f or use wiothea subLect nessage, for use further
with a network OF®HIEHER SHER AR BE. 80 uhtwt UErTEae T bivml

of responsi bility,) conprising the steps of a first one of said agents:
receiving frem aRuiRehahd 8088 vA&ddMeE Weh AL NG, WAL REr 5ai d subj ect
message i s wthin tMeronaeyy vhsraepensibs lapnd ¢ abusbpibckss 8id agent; where
sai d subj ect rre’é°§§§ét;2§dﬁof.’ﬁggn@ﬁﬁgg‘ggﬁ:ﬁ;:%ﬁjg@éﬁl&:ﬁ“ﬂtocal domai n of
responsi bi | ity bugemsaigint:i rst agent has further agents downchain of said
first agent ,2°queryi*rig‘%ﬁié;%ii;‘?@tﬁ?ﬁi‘éﬂﬁﬁﬁ%&@%@a&ogmpggnts 15NO0 v
2002 -135 whet her the dewnelkatatuagesiesoansi ders sai d su iect message to be
in the downchain agent’ s;g®THEH B AR shobsB I it Y29 B &t ving at |east one

response i n 25espoRSertansdi e&t’[a&ﬁ(DC_g SAQLEFIEN)NG; rE€tuTning a response to said
upchai n agent dj i CEesSey being within said first
agent's donain 15 °%%%§Qggg‘jﬁ%ﬁg@gﬁ%ﬁzﬁ@%‘gﬁgﬁigﬁﬂ)iqf"“'r eturning a
response, regeiving a comraneqsgrﬁggggﬁggeiaﬁ_na‘%aiﬁlé&sgrm@éea‘gé'; and in
response to sai isSt@peddf tdieetaseNg teamgpmMMaNd, i dentifying a second agent
downchai n of said first BResinesetferigetel FgPhise v on1%ecei ve sai d subj ect
message; and forwarding iﬁes,ébaeseeameag@nhp@wimther comand to process
sai d subj ect3%essage, gwﬂgér (gi n said step of identifying a second agent
conprises the step of l“ﬁuﬁ@?"?ﬁ,iﬁﬁ@'ﬁﬁl&ﬁbgu@s ed voorsselgct anong at | east
two agents downchri prrédrmatiivel efrialg tPIBFERIFIEDTH. A conput er - i npl enent ed

met hod for Use Widha d.subisE¢tontedsd §?°sf’5?(mﬁ%'§°'ftﬁf"i)ﬁz/|”°ﬂaﬂ a network of
agents each having a vlsew‘-fofmsigtwrinmatgmgamleeﬁﬂﬁ'@gpbnsi bility, conprising
the steps ofa firstone of ,,gBiAsAGENER, FEEE UG SRIHN upchai n agent a
qguery inquirjngmehetdent. seliogkrsans() goimressage is within the domai n of
responsi bi | i1Y of sai BE¥FLIVE"4 ﬁf“,deﬁmé?“l?s"sagi‘ﬁ B¥f ect nessage is not
wWithin said first agent's |ocal domain of responsibility but said first
agent has further affAEEIIIMICIRIER Coliysada=1"P 19t "agkint , querying at |east
one of said ®bwnchai n agents et her the downchai n agent considers sand

subj ect message tg,be N fNe dOWIChalll: AY&M:S. FPMRI 1, 0f ¢ cays

this item does not belong te it.
Agent sender = (Agent)knownAgents.get (msg.sender) ;
55 if (problems.containsKey(msg.replyWith)) {
if (!tagged{tempStatus.interpretations, IT IS MINE,
sender,.name) ) - -
tempStatus,.notMineAgentList =
60 tempStatus.notMineAgentlist + tag(sender.name, NOT_MINE):
else



responsi bility; and producing a human perceptible output of said neladt®/ v
response to said subject nessage. 177. A conputer-inplenmented nethod for

use with a subject nmessage, for use further with a net% 9ZJIﬂagents each
having a VWBY%¥ its own domain o f responsibility) COMPrierng the steps
of a first one of said agents: receiving fromanupchai n agent a query

i nqui ri ng whet her said subject nessage is wthin the donai n of
responsibility of said first agent; and where said subj ect nessage is not
within said first agent's local domain o f responsibility but said first
agent has further agents downchain of8%aid first agent, querying at |east
one of said downchain agent s whet her the downchain agent considers said
subj ect nessag@mﬁszabﬁ..ix&eEﬁ}eﬁd@mch&lﬁbf@g@mge‘naudgmi, n of responsibility,
wherein said sUb}-’“‘eEiNEﬁrbgs&g e chItLFJgi%g Luser input. ~5 Np V 2002 -136
178. A conpgt e{e-mmakﬁr.rmfeeﬁehﬁtl QA T0e - ibs@ e b eRusURieClgBsSage, for use
furt her. vm t_h a:eriegt\mrﬂwﬁmageqﬁy ;ea%r; r}_avi n aE Vi eTvg/ oft i ts own donmai n of
responsi bi | i ty>"RORBH T LR o s PE PRSI0, SSB, agent s |
recei ving a _conmand tlo accept sai d subject nessage; and in response to said
step of recdiving g SgBTEIRL TRAIREHY RA B e¥ak . havi ng characteristics
of sai d subj ectotpeissagecere Wideht n teheerdomain " oforresponsnbi ity of said
first agent; re¥Bt¥ ngTanong at | east 100 AL QupPs «of .agents downchai n of
said first 1&gends.t@lyvdent:i fy a second group of at |east one agent downchain
of said first adent to handi e said subject nessage; and instructing said
second group of pablikcegsthromeed@esiteat detranthces Satidg Subgoecd, Nessage, wherein
sai d step ofy eSTIY AL CHIM a0 418 St SRaff. CAUSIRG 3 User to be asked to
sel ect anong at | east tWewEHDsIRguals! ssig@wnchal n of said first agent.
179. A nethod &TEHIUP GITE-CréicarL78 " ¥MHérein said step of instructing said
second grousz] of yat | east one agent to handl e said subject nessage conprises
the step of“d nstrycting at | L. Qne. i id second_group to handl e
sai d subject ne “ggté,(”(iqé‘b‘. ni,&%?rznfﬁ%agag%gr@%ﬁuhE]Et?%gclfegl °rﬁu1’7§,gr*\mer ein said
step ofresol ving ftFr*F’hér‘(';’(;g‘;ggmﬁg;:i pgfgg‘§3§ Bf ipgPparing quality levels
of responses pn@lwbmsll)adé,@@mevﬁéu )I’Oﬂ‘k&&l) groups of downchai n agents; and
eval uating how recentlylsaid first agent instructed an agent in each of

sai d downchain groups to handle a prior nessage. 181. A

conput er - i emeavbEg sichodifedrvous alegniirt &5 SLAY axspssage, for use fiuther
with a net wot k ;gfisaldgit,s cach having s E\’ﬁngzvxl/’%g“?g‘gf O o %ﬁﬁ?’n of
responsibility, Ii ér_nggolﬁhe St§PS of a first one of said agents:
receiving a com@%ﬁ’sg)é SHRUE AP GBIt S TS A 2 I MENF T r esponse to said
step of recg&d vit gtaingpranrd, | ear nti nﬁqﬁé&hat messages havi ng characteristics
of sai 4 subj ect TEBE-ALRTILEL CIREIMER SEORonsid 1) Ly of sai ¢

first agent, s ERpELRDUTIRIL4ngEr() conpri si ng the step of producing a hunman

REE
per cept i bl e, out PRiAE,  SAEEENRENGER L nghaentaist)/

tempsStatus.notMineAgentlist.substring (0, index) +

tempStatus.notMineAgentList.substzing (ind2,
tempStatus.notMineAgentlList.length());
50 tempStatus.notMineAgentlist = tempStatus.notMineAgentlList +
tag(theName,
NOT_MINE);
//d{"BECAME!™ + tempStatus.notMineAgentList):;
}

public synchronized void insertOutcome(String
tempPerformative, int mp, String requestFocus) {
Agent sender = (Agent)knownAgents.get(msg.sender) ;
if ((tempStatus.maxPriority < mp) ||
60 ((tempStatus.maxPriority == mp) &&
({greaterRecency(sender.namne,
tempStatus.maxPriorityAgentName)) ||

55



in response to said subject nessage. 182. A conputer-inplenented met4h® & O of00
use with a subject nessage, for use further with a network o f agents each
having a viewo f its ow domain o f responsibility, conprising the step s
of afirstVBA¥EH said agents: 1 5 NO V 2002 -137 r"g@is?f’i" 7a comand
to accept said subject nmessage; and in response to said step of receiving a
command, |earning that nessages having characteristics of said subject
nmessage are within the domain of responsibility of said first agent,
wherein said subject nmessage includes user input. 183. A
conmput er-i npl enented net hod for use w&3¥r a network of agents, conprising
the steps of a first agent in said network: receiving fromanother agent a
first Inter pr et @hlon MRl Bl PURRSEL IGNEEL DAY sl FL eSS0
whi ch i ncl udes ws@ksirAPGL edusl stérBEtatas . hdua@d) ) F @§ponsi i y of said
first agent;gstgring safP@-¥eFfasts SrHISe e e ceSBiBrys roctangudosfirst agent; and
subsequent | y recei vi ng (@RpdtBGist Akkitir@AgRallsk Nngdanr say tkefidssi.cagent to forget
said first prOWER-%%IITI?B%W@HL&NI&errent ed method for use with a

sl®

network of agents incl uirtipes aSdst fees agentcdtayimdg.aagqabanal i ty of

downchai n néPghbori ng agent C rising. the ste of . Jnitjating a conmand
into sai d net wofaksejeach égéﬁ%emf’ge)tggfsvi“%%g?ér? (%Br?tgrgriaa,m\?\}ﬁoéﬁ”aﬁent has
exactly one downchai n nei gk\%@rﬁﬁgggggﬁggﬁgf%{;ﬁw &ai d cormand to said
exact |y onei1gowehk fusNiixgh Z)irtlyﬂgnag.a ty;  each adent receiving said conmand,
whi ch agent has eauaRIRucreaLi(ts Aé@g%ﬂaﬁgtgﬁg@p&vit %ggnts, determ ning a
subset of said hlzzgu;atgoﬂ‘yz, e e e ca N s e t Y EBHMETS 'afifl f or war di ng
said command _to each agent jh)sad subset, said network producing a human
per cept i bl e 28Ut qubs1fusSixda BETIEOTX T HETEEP8REE to said step of initiating.
185. A nethod accordi ng to Gk@slaytl8ehpsisies.eprPriaityrstepaed : determ ning a
subset of sai d plyd@bid YoriDHREdneHS: LIS SE BP0 deternining a proper subset
of said plurkdlity. 186. A conputer-inplenmented rgtsraded. oameise With a
network of agent¥PTHEIVHIHY 4t | east one agent favigwgea phuwality of
downchai n nei ghborquagtragent srmmamsraingirlnq the steps of 1nitirating a command
into said nagfwork; each d@EItaTadRiiAAi Ed Wizormmag, which agent has
exactly one downchai n nei osdungraapentityigennanei=ngnsai.dareormand to sai d
exactly one dom&gﬂa@ujﬁﬁgigmgjmg;:@ AEAI°RaLH Agent receiving said command,
whi ch agent has a plurality ot downchai n nei ghbegisgeagents, detenlining a
subset of sa>d MWFAEIty whi ch shoul d receive said comand and forwarding
said command to each agent in said subset, and said network producing an
out put of said Qgﬁ;ﬁ?n‘;g}(’wﬁw%pﬁ%@“ﬁ@‘5%‘%1“3’(‘%]5"‘61“4’ AFipatsing,

40 String tempResult = EMPTY STRING;

//d("WAS:" +51 +":"+ 82);
1f (!source,equals (EMPTY_STRING)) {

int 1 = 0;
while ({1 < sl.length()) && (i < s2.length()) &&
45 {sl.charAt (i) == source.charAt(i)) &&
. {(s2.charhAt (i) == source.charAt(i)))
++;
tempResult += source.substring(0, i)
i = source.length{) - 1;
50 int i1 = sl.length() - 1;
int i2 = s2.length() - 1;
while ((il > 0) && (12 > 0} &s&
{sl.charAt(il) == source.,charAt(i}} &&
(s2.charAt(i2) == source.charAt(i)}){
55 1==; il--; 12--;

tempResult += source.substring{i + 1, source.length{));

)
//d("BECAME:" + tempResult);
60 return tempResult;
}



f1 5 NOYV 20(12 -138 wherein said steps of initiating and forwardi ﬂ@ NOV 2082
collectively identify first and second paths taken by said command t hrough
said network, at least a first agent in said first pa i | ocal steps
to produc¥AHH put of said network in response to SEPHE%E}A%}%WBHd and at
| east a second agent in said second path taking |ocal steps to produce an
out put of said network in response to said command. 187. A nethod according
to claim 186, wherein said first agent is not in said second path and said
second agent is not in said first path. 188. A nethod according to claim
186, wherein at |east one of said odfputs of said network are human
percepti bl e. 18%blA_\ con rl(J)'rtlezr-ingP errc%n\t,%ginry?)t(hod f r use with a network of
agents i ncl udif3 BIS AN 5. Rue S B AL HS 2 npl ubal BN B S downchai n
nei ghbori ng ag't\aAriftts19 congr_i sAi gr?t t he steps (%f i ni tidati ng a coomand into said
network in g espitasitan MIaT¢a Frofita™s&P“tMat a prior response of
sai d network tostainpr raregyFofgbem was unsatisfactory; each agent receiving
sai d conmand, whi ctf, REEREEEhAST AR HER Sehine lilBtal nonai glkor i ng agent,
forwardi ng sares.ceomeandst 0 sai d_exactly one downchai“n nel ghbori ng agent;
and each Nte 4 SCEI.Y) B9 E (BB HTRh A " RATE R “abEnt ™ B2 pl ural ity of
downchai n nei ghbori ng iageats intdetmritiunifigssaorsubeet . .0fvasad @ pl ural ity which
shoul d receive said cdifg gﬁ?&ﬁﬁﬁiﬁ@ﬁﬁﬁng&pggag&gmr}g 4@ each agent in

[ f

sai d subsety sai@drnmetswrk produci ng an output of said network in response
to said step of initiatfiRisacToR: ATHREHIEMGcoLdiAg t0 clai m 189, wherein
said step of peqodciongarave eunpart Menpri ses the step of producing a human
percepti bl g, out put. 1915194 PERIFSEPAECH? di Hg'1-4 ¥ ai m 189, wherein said step
of determ ning a subset ecaspireawstibbhe st ep mond; causing a user to be asked
to select said sub set fPf PEMFAEY'sai d plurality o f downchai n nei ghboring
agents. 192. Aemgtpiilsemntedppéantiat adda®t ragl skferusge WM t h a network of agents
i ncludi ng &% |*EastMBER ‘a ent..having a plurality of downchain neighboring
agents, corrpritswaiubeins?e@qp&aegonemubécatrigngena CoamRAGakdlégsaid net wor k;
each agent recg,;?\/;itﬁ I&mlw-évmﬁd,.n\é\@ogm%q Ne ARG EX ctj)y_ one downchai n
nei ghbori ngoagent, T O Wat &l hibqodak Ebce o FBRASH @.lsﬁuégéxaacrf’l y one downchain

nei ghbori ng a%e%N;E and eacH Ggewrt = reeierFony - sl fdnTmbarduagnhi ch agent has a
plurality of oWAChai n nei OhQEd gL 3L P caes 6 R B Gy @, SeRset of said
plurality i c*hrsweiﬂﬂ”elcwsewe'ﬁ ngate toavramtiuasrdifgrvar di ng said command to
each agent °Fn %eafﬁtgﬁb%'éf‘?ﬁ,ﬁ'fa(umg & 2002 -139 said network producing an
out put of sai dnsgeltaw\mralqe-iinderxes(pm;se'-ipe%asi@h‘%‘ﬁelp ouf i nigi at i ng, wherein said
step of each agept .regel.uing. sald g rataly  JBALLREE L as e pl ural ity of
downchai n Aéi gigoranmggagemdts())det ermi ni ng a subset of said plurality which
shoul d receive said commarf@®® i*h (égﬁésgiﬁéiﬁéﬁ’éf?émégﬁf"such agent s

causi ng a userredqoespeccaskess.tngsaleect anong sald pﬁ urality of downchain

nei ghboringgzagents. 198 . A BLHOQ eASE O, s Orel GuoC! Al 192 Wherein said step
of each agentsr ecei vi ng ﬁehgmwaﬁgéﬁdmfcé;paﬁe?g hag;é pl ‘Gsf ality of

downchai n nei gpgE OB SRS NS xnoHBL, 85T JUe ek SURSEL.o0fe . SALCL P UT @l ity whi ch

MAYBE MINE, msg.content, msg.linReplyTo,
50 msg.replyWith, msg.language,
tempStatus.maxPriority);

} else System.out.println("WARNING [" + name + "}: A
Maybe-Mine! or It-is-Mine! received from " + sender.name + " for
55 an unknown problem: " +
msg.content + ":" 4
ms?.replyWith);

60 public synchronized void receivedLearn() ( // agent says I
should learn (or unify the effect of these two requests)
int index:



shoul d receive said command, further conprises the step of one of SLB MOV 2002
agents evaluating howrecently it instructed an agent in said plurality of
downchai n Rl @RBRT i Ng agents to handl e a prior nessagepcdSghenArmet hod
according to claiml192, wherein said step of each agent receiving said
command, which agent has a plurality of downchai n nei ghboring agents,
detem~i ning a subset of said plurality which should receive said command,
further conprises the step of one of such agents: conparing quality |evels
o f responses previously received frgg%_agents in said plurality o f
downchai n nei ghboring agents relative tTo a nessage associated with said
command. 195. A goi¥piligir LNRLETEOLEAMRENQY f9l.disg W th a network of
agents, each agent ifn(!sededemyetanorikshravmsgersalywhewiof its own domai n of
responsi bi | i tymmié‘ﬂgf“rim@é;ts.f:é@g?bﬁ‘éﬁﬁ:ﬁ;ﬁ@t’féﬁf@:ég;&‘@iﬁ}ﬁg,t message into
sai d networ b aEfHTY SIRINGMe; each agent receiving said subject message the
firsttime froma respegtig -Upghaip.nei ghb& Mg g0t the first tine,
eval uati ng whet her ssazingd mubysesiitaessage coweidakd 0. {deagent ' s domai n of
responsi bi lid y,ands B8RRI art T RATEat T on *Bf* "BUER" €4 uation to said
upchai n nei ghbor i ngtaggnihichngentnt tth@ion Ngesaptbessdappeh, Nessage i nto said
network for a S¥EHGITT ;g«ﬁﬂ!ﬂsfe?xﬁﬂzpqg@a@ox{?&%ié’,i D9 8aj.d,subj ect nmessage
the second tinme resolving any contradictions it has about 'whet her said
subj ect nessage is \E%mr’mgngggﬁérﬂ kowRfgREiSneGreneSponsi bi lity, said nmet hod
further conprising tthe (siep =01: S5dnds neivwreéd epnOgdUci iAge;a+NUMAN- per cepti bl e
out put of said netmr'fﬁ‘:&ﬁ;ﬂ:?%%@fg ’;g“ﬁgﬁéﬁﬁ@ggi@t; njtiating. 196. A
net hod accozdli mgw&g'iei»&l, Rsq Fapl P ensh. sabdgeubj ect  message i ncl udes human
input. 197. A conputler-implemented for use with a network of agents
includi ng at | gasheane 'éltsgrr'gﬁntm Qm\7|§'nr§g§hg%8'rafl(?ﬁm;'?veofegdg\;ﬁé%ai n nei ghbori ng
agents, CO”Psrii sihg the steps of: initiating a subject nessage into said
net wor k; 5 NM20RchbAlkeeStoadlrbshiagatrl @ast a/fdgesd spath t hrough
sai d network afddshquisetasaer peath! vArlcagid Sapy meeadik)-ceret i n dependence
upon sai d subj eﬁenmsﬁage, ek ) @Rehadhe . g@ShsRadkikgl | y distinct fromthe
ot her; and #herei n &t (Jeegst. qanfaipaitey MMigisaid first path takes | ocal
steps to produd® &6 ;éi;ﬂﬁ;ﬁi%&?étﬁi&wwg&ag._e@pg@,gg;to sai d subj ect
nmessage. 198. A net ho@lntawspdiimgrilbf(zrxadegimww, wherein at | east a second
agent in sajd secqnd PHCR {HREETHEAT StEPTPIT pISHUCE En S8t put of said
network in response to vsatiod sgeiysect nessage. 199. A nmethod according to
claim 198, wher@fo4PEpi et SpePi IR Ot *A*¥Al'd second path and said
second agent is not in Daildndexrsp; paddx. < 208. 1lleretthod according to claim
197) wherei fi®sai d out put *Hf 4rH SO0 I TR htmEIF PR et ibl e. 201, A
nmet hod according to cl ai med®kn: wherein said steps ofestablishing firstand
second paths conprise thé st 8RSl £aGh - Q0L 568k YI Ng sai d subj ect
message, whiBh agent has exactly one downchai n nei ghboring agent)
forwardi ng sai d subfect message to said exactly one downchai n nei ghboring
agent; and each agent receiving said subject nessage, which agent has a
plurality of,doyBEnas SYIFRFGhErc TN, BEENEDI get it i ng d/subset of sai d
plurality I'ch g?’lOLﬁtaJ.x{geﬁﬂln%mﬁﬁb&htSzLﬁDj ec rres‘%‘agé and forwarding said

string processedIltem = item.tolowerCase().trim();

// If I don't have any communities under me I should

disregard command
if ((communities.size{) == 0) && (interpretIt(item,
processedItem, msg) == null))
return;

dissatisfaction(msqg);
return;

60 }



subj ect nessage to each agent in said subset. 202. A nmethod accor dﬂrngPXW
claim201 ) wherein said step of determ ning a subset of said plurality
conprises the of detemni ning a proper subset of saj rality. 203. A
met hod acc&%ﬁgﬁéﬁfo claim 201, wherein said step of ea?%pfgggﬁt’%r ecei vi ng
sai d subj ect nessage, whichagent has a plurality of downchai n nei ghboring
agents, determning a subset ofsaid plurality which should receive said
subj ect nessage, conprises the step of: each given agent receiving said
subj ect nessage, which given agent has a plurality of downchai n nei ghboring
agents, consulting a prior determ nat*8m, previously stored accessibly to
the given agent, of. t h%c?:‘épusz%% v%g.d srageg I ur au'rtc whi ch shoul d receive said
subj ect Messageald OMEnENG b yRarAEeateal %{iobiémne W8 ‘accof @FHY to clai m 201)
wherein said stgpbtl(e)!f1 eeebberg gremevelsgeferi y¥gtuai d revyf estisnessage, whi chagent
has a pl ur alg't)llj pf downchai n nei ghboring agents) determ ning a subset of
said plurality Whib h should receiye said subject nessage, conprises the
step of: each giﬁlsgggcaﬁﬁﬁﬁrﬂ‘&gég‘é?ﬁ@ﬁﬁéﬂe L_’éﬁﬁ#ﬁg@ﬁim‘gsage, whi ch gi ven agent
has a plur a%%y Mengf@mmhai n nei ghbor i nég agent s consul ting prior responses
from such downchain néi:@m$3;°5§i:g§"é‘ﬁ¥‘§" ‘FHYBIPOH query i nquiring whet her
each such downclertatates ghdxoritaesappehntere aaesirdersraaicth) subj ect nessage to be
within the domain of i&gﬂﬂgsﬁlﬁgﬁﬁgﬁﬁﬁ‘ﬁ&&ﬁz%iféﬁg’{dg&mggi n agent. 1 5 NOV
2002 -141 20%. A net hod;naq:poqstdtiwg ingeprgiamic204, wherein the prior responses
consulted by a first ond B iHAtIE EhEHCE TR RC 3008l Jty. 0f downchain

nei ghbori ng agewtsesponed.udessggave-(Comtr(adirgd)or y= ekldd s of owher shi p of said
subj ect nmessgge by at | eagfiSERBAYF and tHPId*agentss“"downchai n of said first
agent, and wherein the subsegitedetuenmmed "Byrnsed!d! f irmake agent i ncl udes both
sai d second and“tHi Pt~ agBits. ~ 84S A: iR  hod, .acgaedi ?ﬁnfzec?- cl ai m 205, wherein
said clai mof owner shi peoby(Esaicgats et epehtagertownrdentsélegantaf:i r st f ocus of

sai d subj ect® meEUGe AMRFSHIHL E A I ol oMnELShi P2, Sai d third agent
identifies a second focus Ghasaidgesuabirectonmessgge different fromsaid first
focus of said sifif¥etusntessnges 207, B Helth 86500 di q_g Lo clai m 204,

wherei n t hesprimery esuonses consulted by a first one o1 -S4 d agent s havi ng
apl ural i t yof downchai n nki ghbori ent i des dictory clains

of owner ship of said sybj égtmﬁég%aggb'g sglatgef gglé%r’séggﬁgg%ﬁd third agents
downchain o 5saic}i fitrst agent, and wherein said step of each agent

recei ving sard subject nessage, which agent has a plurality of downchain
nei ghbori ng agenPs‘z}figegﬁhmnﬁFn X;gﬁgﬂ?\?é@%?f—%ﬁ 4?6 mgurial ity which shoul d
recei ve sai d subj eCkeqesaye, newOpPr1 Ses the step of said first agent

resol ving s&Pd Zasntstaiths Cthosnps eaitps) REcbdénsogntersshiqeiy268.): A net hod accordi ng
to claim 207, wheri higaieds WD EEHSolnwiagromri ses the step ofsaid first
agent causing a user rdceivpsdrqgekdee o sel ect anong said contradictory clains
of ownerships 209. ,CBiGitR  ng apparatus conprising a network of a plurality
of agents, each ofifsinsd.gtrnstibhaeiregs GNVADBRTOSE)) LS domai n of

responsi bility, sai diiﬂﬁﬁ?ﬁ‘f”i’*ﬁ‘fﬁ‘b‘f“é’dent s including a subset of agents each
of which has at | eastlsene nei ghbori ng downchai na\?{%ent, each given agent in

sai d subset *6f agerit's' (' B3 PGFE RS AN TRk kAR Binsr WV 1 I det er mi nes whet her a

subj ect nmessage is w (bnhg.aeirbez\agxuemuagemm)domai nof responsibility,

said interpreter inclu °jfﬁ§¥ <0} ﬁﬁg’r?ﬁyﬁnf’g@?‘ one, agent downchain
o f said giwen asger&ckvﬂgxtgégaront en (ﬁggﬁl e %ggm CShSI e)r)sasg?d subj ect
message to beinthquﬂig PETHO nareshéhsi bility, said
interpreter further irﬂg iﬂiiﬂg ggﬁ oﬁghggasé?‘%?%' cnca)?l%l)gdi ctory responses

received fr t he q)uéﬂze@ agents; and | earning neans whi ch adapts the given

agent's view of i tsiﬁm@jggrgﬁataeespmsg(lgﬁ iMEng) i N response to contradiction
resol ution, said | ear ricagedeatieincl udi ng neans for causing a user to be
asked to select anpbng at |east two agents downchain of said given agent.
210. Apparatus according to claim 209, wherein said | earning neans further
i ncl udes other contradiction resolution neans. 211. Conputing appar at us
conprising a network of a plurality of agents, each of said agents having a
view of its domain of responsibility, and each given one of said agents

i ncl udi ng:




1 5NO0 V 2002 -142 an interpreter which determ nes whether a sub j1«§c"lov 20
nessage is wthin the given agent's domain o f responsibility; and |earning
means whi c s the given agent's view of its donai onsibility
in responsglot%g/&ggsler f eedback regarding prior interpr et%ﬁgsﬁgde by said
interpreter. 212. Conputing apparatus, for use with natural |anguage input
nmessages, conprising a network of agents, a subset of at |east two of which
each have a respective set of at |east one interpretation policy, none of
said sets of interpretation policies being identical with any other in said
subset of agents, each given one of s&id agents in said subset of agents
asserting a cl ai mtorqu][q\i_ven one of said nessages in response to detection
by said given agen;tﬁ;t%aa ‘a given interpretation policy of the given agent
applies to said giiehmeeszfgeratpp3eay BEMENRIGchrding to claim212)

wherei n eacls of sai d?ﬁiﬁiﬁiﬁmﬁ%ﬁé‘éﬁé?@gﬁi}i@s@gqs t of at |east one token.
214. Apparat us accoreggthg"‘to claim 213 ) wherein each of said tokens
conprises text. 215 ARRakadks:aseordi Ngade; cl ai m 213, wherein said given

i nterpretati.on poli @zgeemﬁpﬂirs@s a list of at |east one token, and wherein
sai d gi ven "agent aﬁéeg:tt%’ said claimin response to detection by said given
agent that a gi vent# Okgrpegforgatiivde grvedn(egddije( mat ches a token in said
list. 216. Apparat uSSecEBYHiAT 1o cl ai m 215, wherein said clai mincludes an
i dentificatifonof saj #lgi ven rtooketn. 211. (Aggar atFus ac%or ding to claim 212,
wherein said clai nti NEREREE 80 i ATt T CaIRAIE Y L £eporiti on of the given
nmessage to which sai d(!gmbeﬂnspMneflplsmyamsgorpp%ﬂitm )applies. 218. Apparatus
according tg clai m 21722 YA €I Hh I SALH "B ¢ PSHTOFTHER ‘gi ven nessage s

contiguous in said gilvenrnressage. 219. Apparatus according to claim 217,

wherein said porti bﬁ(mg_‘u}@org;t\ieg_eg@ﬁg%gGgTSng% nptiguous in said given
message. 220. Appar attis (moeserelicagtat oskey @smrBddyiosherei n each of said given

agents assefts a cl ai méﬁﬂﬁé@ﬁ%ﬁﬁﬁéﬁﬁ%§%@éq% $§=77°*¢8pohse to recei pt of
y

aclaimto said gi,\é/)em:;rrassage an agent which is downchain of said given
agent in said net r.di claim 212, wherein each
of said given agenté%mgéﬁgiﬁgggéfégﬁgg%ﬁ%% oansq%:)(r?]éi n agent, forwards said
gi ven nmessage to at*9*BEst one of its respective downchain agents, at |east
if said given agent has no interpretation policy local to the given agent
t hat appl i e§=td sai d gi ven nessage. ~~ 5 NOV 2002 -143 222. Apparatus
according to claim 212, wherein each ofsaid given agents whi chhas a
respective dom@?ﬁ%ﬁfﬁ*&‘g‘éﬁ*ﬂ%gﬁ%ﬁds sai d given nessage to at |east one of
its respective dowichai n agents in response to detection by said given
agent that #9® ipatagprPa®dEi on policy Jocal to the given agent applies to
sai d gi ven nesgige’ PO R RPN AriE T Attording to claim212, further
conprising an dld@?u@armfms%ﬁ Berdetmabivks whj gh signals action to be taken in
response togat | gadsts Stile BfinSaiideihbuit essages. 224. Apparatus according

to claim 212, fuetates fv@ﬁrmtk@ig%%EWF gt "Yf said network which signals
)

action to be tak@fiih &t s RinEd Saldes 3sdetted by agents in said subset
of agents. 225. ar atug |eoQr Eg!etd aim 224, wherein said action

w " 1",
si gnal ed on>8ai d et MGtR] AIEIN Rsons = oav;

static final String IT_IS MINE = "+";
static final String MAYBE MINE = "#§";
static final String NOT_MIME = "-";

55 static final String LEARN = "&";
static final Strang UN_LEARN = "~';
static final String FORGET_PROBLEM = ":";

static final String USER_RESPONSE = ">";
60 static final String ASK_OPTIONS_FROM USER = "~U;
static final String ASK_NUMBER_FROM_USER = “$";



signaled in response to a particular one of the agents whichassert & giNgivni02
in response to said given nessage. 226. Apparatus according to claim 225,
wherein said network selects said particular agent in dependence upon said

cl ai ns asseWPé’?f“B%} agents in said subset of agents. 227PCTASYAPHT us

according to claim212) wherein at |east one of said agents in said subset

of agents can team additional interpretation policies. 228. User-responsive
apparatus conprising: a user input nodule having an input system for
receiving natural |anguage user input and further having an output port for
out putting user rressages in response t¥-user input received by said user

i nput nodul e; a net twor of corrput ational agents including a plurality of
agents each resp@&%&’bﬂ@ﬁ&ii[%ﬂféﬁ@ f='bt - (espective characteristics in said
user nessages, atstalg_eagtmatlmrafg BRECE dgents being responsible for

recogni zi ng sesp&edhy ¢ RArsIdiiiS SkRar acyteri stics in said user messages, said
networ k havi ng aspestwditelostrput opert'osind provi di ng networ k out put signal s

on said network GEcmbitsiifdriiidy g%{ inSEeto.at, L east some user nessages; and
a devi ce whi perdtoe rfenadr ectefs s =ft‘jnm|';ons in response to predefined ones
o f said ne?‘mrkﬁbﬂiﬁb@ﬁ nadi ThIHISS RonaRRY = Apparat us according to clai m 228,

wherein said usetstéitng Utnayostuke BAMSPUt ' 1Sai:d user messages in textual form

230. Apparatus adge éﬁltﬁrg}éi QT wherein said plurality o f agents
i nclude at Réast siBiadgemlsstr céﬁ)ar'akus' according to claim230) wherein

each of said 13 §BAf <N itégtgom Aé"f’f-B.?Erecogtﬁl zing distinct respective

characteristics istrrtsaitgnalngut I(J@%T = "' 5;N 0 V 2002 -144 232.

Appar at us aggor diHf:E Cﬁﬂﬁiéﬁi@%”;ﬁ%ﬁ ,.Ts?,'n”;d"hetvmrk of agents includes a

subset of at |east two ents ‘of each have a respective set of at

| east one i nterprgl ;‘ég’ifg%gppgﬁ ]E%;Fg"nﬁgp T,q{f said sets of interpretation

policies belng i dent in said subset of agents, each

gi ven agent %Pn sg{¥fns gpsgen g;[nga?&;g%tsogﬁggrtl. 9,2 glaimto a given one of
y

sai d user rressag&sﬁl n response etection Satd’gi ven agent that a
given interpreta 6‘?’1‘& MY - nt applies to sai d given user
nmessage. 2330 Appedtat u%f;:é ‘J&ﬁw% lryﬁﬁ algg &ﬁﬁ’(ﬁeﬁ""&f | east one of
said claims inclg ER{% ganat trtwgf mgﬁék‘ﬂ@f a1 oken to which said given

xnal ELIMITER = %, "}

interpretati on petdtgy faxmlst%ngl Bprg ot gg\m{-@a se|r’I message. 234. Apparatus
according tggcl aighi t283£ V%/rie'ﬁ?‘i d al'm further includes an identification of
an additi onaF tpke i Th S8 %fTafI\%n' Fier pretation policy applies in
said given user rressage. 235. Apparatus according to claim 232, wherein
each of said given agents asserts a claimto said given user nessage al so
in response to receipt of a claimto said given user nessage by an agent
whi ch is downchain of said given agent in said network. 236. Apparatus
according to claim 232, wherein each of said given agents whichhas a
respective downchain agent, forwards said given user nessage to at | east
one of its respective downchain agents) at least if said given agent has no
interpretation policy local to the given agent that applies to said given
user nessage. 237. Apparatus according to claim 228, further conprising
means in said agent network for learning to recognize additional
characteristics in said user nmessages. 238. Apparatus according to claim
228, wherein said device conprises a hone entertai nnment system

JAr A ALLAY LA LA R AL DA L AYe. AU A A3 AU
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. AU_. AhF. A Al . AuF. AH3% AAL. A. Ah. AF. Al . AY. As
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A 9.AU.A,. AAFe. AF{ .AH.AILS.A .A(/.AF3 .AI{2 .A.AU .A Ury 1&NOW /%
.Ahl . A3 . A A35 . A n% AY. AF. A . AF . AhE . AF . A . AY. AY
Al F. A A A . ARy. A(9. A&(&?. A9AR A9. AAy. A& A. ALhF, AQ:
A[L A3, A WO %‘%”AL A% A(9 A& (AY A: AOYe. AGA ALl e AR s
K&*6 <| X" e~ysn| d_ZU] ca] ca] ca] ca] ca] caU] ca] cal] ca] cRa] ca] ca] c*a] ca]ca] ca]ca]c
"a] ca] ca] ca] ca] ca] ca] ca] ca] cRa]ca]ca]caU caljcaUcal~ J |~ {L
MyT{vql gb\ W] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca]ca]cal LL )yy~, p f!## $"9808000000
&&&zt oj e’ [V]] ca] ca] ca] ca] ca] cal] ca] calca] ca] ca] ca] cal ca] ca] ca] ca]c”a] ca]ca
ln&eg@ ] c] ca] ca] ca] ca] ca] ca] ca] ca] ca]
Bagca] ca] ca] ca] ca] ca] ca] ca] ca! 44
E5G555 _5n55667[ 7778R8888C9999: CmﬁDmehmmmm
; <Wkc<{vqgl §b] X]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] capese dPeHEPecal] ca] cal] ca] ca] ca! c<d<r <<<<<! =k={==>C>>>?WP??. Q@
@@,AAABdBBBBBQﬁ@nig&\QW]:],],g,@U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] aa| pahoat cal ca) ca] ca) ca] ca] ca] ca] ca! B/ C| CC#DVEEFAG HHA xI 1 |
=JZJJJ K K& Km QM’;‘E'&.‘B&?@%@S Sivegtegg\ \{L&Qﬁgj aU] ca] ca] ca]ca]ca]ca]ca]c
Z]U]CSU]&]C;] cal ca] @aa]tca]feea]lcsx]mw] Ba N €a]re:a]m:az]:ca] ca] ca] ca] ca] ca] ca! SSbSTTVZY
Z[[\]1& Oo xd} dddd" ex Sgahi S al ca] cal] ca] ca] ca] ca]ca] ca
1 ca] ca] cal c ] catéﬁ‘tei”ﬁ %Eiléfftgggis ’!"L aé“ L;Zad Xﬁé Gad.cal ca] ca] ca] ca] ca ca]
booclean CommitIt = false;
m nTernrﬂ\lmm( n\ nkeTdser MYESRrTSRSst Zet*Quuurvxvy| wr mgb] X] U] ] ca] ca] cal] ca] ca] ca
] ca] ca] ca] ga] ca]l saheakeal £a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]ca] ca] ¢
ajcaljca'yX |}}} g g} a;c:éugt a l]o //1 aecondg} | cal cal ca] cal] cal cal cal cal cal cal
%@ p~yt ni d_ZU] ¢a3T 8¢ C ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca
ca] cal] ca] ca] calg %ﬂ? 3 ﬁ%f%af& Jcal 7] & (p;
{4YN?. {vql @gis] X] c] ca ca] cal ca] ca] ca] ‘ca) ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca]

E%]% of %Cfiufua;cgf ;cc | C %ﬁ?ﬂ‘fﬁiﬁ% CE’Lagﬂ%?:%ﬁ’éﬁfé’é%}fcﬁfE%ﬁal ca] ca] caU] ca] c

aU] ca] ca] ca] ca] ca] ca] ixa] z:ataaad casal)c

R@?ﬂ a% {}/ql3]§b] ]XU] ] ca] ca{@ﬁ*@;ﬂ;ﬁ]%ﬁ?@é‘{%ﬁ?@?ﬁﬁ?‘?}ﬂl;?)]AKE] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca a caJca]ca]ca]ca

pal wnmhc”YU] ] ] ca] ca] ca]ilc%] cr%] ca]il]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]
LU} T KB# b \ VU

] cal caf oal o) cAELY Pt AL e AL A TAEL A0 A el ) cal ca] eal) ca

]( (I_;,?'[J]( S/ﬂ)g?]r gguﬁk@tmmapwrw}m]‘@a](w]ﬂwr czeFearesd) capercal] ca] ca] ca]

ca] cal ca] ca‘id;aﬂ]‘ da] Ea] ca] ca] ca] ca] ca] ca] caU] ca] ca! L7@hQq3| N{ vqgl gb] XUU] ] ca]

ca] ca] ca] cal calisdthed) etlabta] fua] Cajaa] £ adtsahzal o gdemajeqn U] cal ca] cal cal ca] c

a] ca] ca] ca] ca] @as]ncaquseé())

e s e

CSf 29461 Ve| wr mhc YUU| -©a} .caint a%tg eca 'calipajaca ceu]eca] "ca] ca] ca] ca] ca
] ca] ca] ca] ca] cé’f%é‘]’%éEﬁ‘é ’ca]* ‘]A&%{]tba]g earéah grrame ());
50 public TextInputAgent () { name = MY NAME;)}

public TextInputAgent (String Name) (super (Name) ;)

public synchronized void initializations() {
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static InputAgent instance = null; //singleton

15 static public InputAgent Instance () {

if (instance == null) {
inatance = naw InputAgent (MY NAME) ;
return instance;
20 }
public static synchronized void register (AgentEvent e) {
if (instance == null) instance s new InputAgent();
if
25 (!init?nce.knownAgents.containsxey(((Agent)e.getSourca()).getNam
e()))
instance.knowniAgents.put ( ( (Agent)e.getSource ()) .getName (),
e.getSource()) ;
30
( (Agent) e gatSource () ) .addAgentEventListener (instance) ;
instance.addAgentEventlistener( (Agent)e.getSource ()) ;
} else System.out.println("Agent " + instance.name + "
did not register " + {(Agent)e.getSource|()).getName());
35
public InputAgent() { name = MY NAME; priority =
MY_PRIORITY;}
40 public InputAgent (String Name) {super (Name, MY PRIORITY);)
public synchronized boolean onlyOne () {
return true;
45
public synchronized void initializations() {
AgentMessage msg = new AgentMessage (REGISTER, name ,
null , null, aull , null) ;
AgentEvent & = new AgentEvent (this, msg) ;

50 ActionAgent.instance.register(e) ;
TextInputAgent.ingtance.register(e) ;
MenuAgent . instance.register(e) ;
Programhgent.instance.registex(e) ;

// learned.put (EXACT MATCH + "do",
55 ActionAgent.instance . MY COMMONITY.tcLowerCase().trim()};

//default interpretations
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(10%0& ()-Y f&I0%E ()-$10%0& ()- :;:;;; <T<U<V<dE:/ 100 100  710%% ()-

f5109%0& ()- F 310%0& ()-2S 10%0& ()- 3 ~010%& ()- . 10%0& () -
V<Wee<d<<<<<uV7/ 10s&@0% u& () -
10% u& ()-S10% u& ()-!'11"t10% u-u& ()-1Y 10% u& ()-MLO% u& () -
100! :k:{ ==>C>dE7/ -94-
10s&@10% u& () -f10% u& ()-10% u& ()-10% u& ()- s910% u& () -
10% u&' () - C>>?2WP??2dE{lnekC @plgg@aﬂ,& é) 10% u& ()-10% u& () -
10% u&' () - | YO 22Kramikadnk- idaYant& My) o d() 10sR@ @ 10% u&' ()-F

Y( 10% u&' () &100/0 u&' er.:‘ned .put ("schedule",
rogramAg instance .MY_ COMMUNITY.toLowerCase () .trim());
S learned.put ("remamber",
ProgramAgent.instance MY COMMUNITY.toLowerCase () .trim());
} super.initializations();

}
10
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package AAOSA3;

import java.awt.*;
import jeclass.bwt.*;
10 import borland.jbel.layout.*;

public class TVActuator extends AAROSARgent

static TVActuator insgtance = null;
15 static final String MY _NAME = "TVActuator";
Panel TV = new Panel() ;
JCSlider Volume = new JCSlider();
JCSlider Lights = new JCSlidex();
JCSlider Brightness = new JCSlider () ;
20 JCSlider Contrast = new JCSlider();
JCSlider Color = new JCSlidex();
JCCheckbox SoundOff = new JCCheckbox() ;
JCChackbox LightsOn = new JCCheckbox();
JCCheckbox PowerOn = new JCCheckbox () ;
25 XY¥layout xYlLayoutl = new XYlLayout();
Label tvchannellabel = new Label () ;
Label verFunctionlabel = naw Label();
Label vcorPaugselabel = new Label();
Label vcrChannellabel = new Label () ;
30 Label dvdPunctionlLabel = new Label();
Label dvdPauselabal = new Label();
Label windowChannellLabel = new Label();
jeclaas.bwt.JCSeparator jCSeparatorl = new
jclass .bwt.JCSeparator() ;
35 jclass .bwt.JCSeparator jCSaparator2 = new
jclass.bwt .JCSeparator() ;
jelass .bwt.JCSeparator jCSeparatorld = new
jclass.bwt.JCSeparator () ;
jclass.bwt.JCSeparator jCSeparator4
40 jclass.bwt.JCSeparator();
jclass.bwt.JCSeparator jCSeparatorS = new
jclasa.bwt.JCSeparator () ;

nevw

//in Singleton design pattern, used to get single instance
45 static public TVActuator Ingtance () (
if (instance == null)
instance = new TVActuator (MY NAMR) ;

return instance;
50 }

public gtatic synchronized void register (AgentEvent e) (
if (instance == null) instance = new TVActuator();
if
55 (linst?nce.knownAgents.containiKey(((Agent)e.getScurce()).getNam
e()))
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+109%@&' () -) Flo )@ 65 h ginstanca.addAgangEventListener( (Ag;ggffgzz:éource 0);

} else System.out.princln("Agent " + instance.name + "
did not register " + ((Agent)e.getScurce()).getName());

10
public TVActuator() { name = MY_NAME;
try {
jbInit () ;

15 catch (Exception e) {
| e.printStackTrace () ;
}
public{TVActuator(String Name) { super (Name) ;
try
20 ibInit () ;

catch (Exception e)
e.printStackTrace() ;

25
public synchronized void initializations() {
AgentMessage msg = new AgentMessage (REGISTER, name ,
null , null, null , null) ;
AgentEvent e = new AgentEvent (this, msg) ;

30 VideoAgent.instance.register(e) ;
DVDAgent . ingtance.registexr (e) ;
WindowAgent.instance.register(e) ;
PowerAgent.instance.register(e) ;
SoundAgent . instance.register(e) ;

35 LightsAgent.instance.rsgister(e) ;
BrightnessAgent.instance.register(e) ;
ContrastAgent.instance.register(e) ;
ColoxrAgent.instance.register(e) ;

ChannelAgent .instance.register(e) ;

40 TextInputAgent.instance.register (e)

| supar.initializations();

public synchronized void startupDefaults () {
45 \ displayEverything();

.
’

public synchronized void displayEverything() {
if (Test.soundStatus == true)
50 SoundOff .setState(0) ;
alge
SoundOff.setState (1) ;
if (Test.powerStatus == true)
PowerOn.set3tate (1) ;
55 else
PowerOn.satState(0);



F(10%G ()- &10%@& ()-tZtttQuuuuudYNC S10 10@ 10@ 10@ F710%gx () FNOV 2002
5109 ()-F 310%@ ()- S2@10%@& ()- 3 010%@& () - uutvxvxlxyz[9YNC !1°
10%bch&' () - ocy&&'()-lu 1098b3b&" ()- F 10%& ()-! YA0UKKE ()-f!

%4 0%b& () YQ3P#63% |11} zXI<C | 10vbvb 10vbvb!\ 0 10% bvbREYY¥F3?7

109%b& () -! NSHy 109%bhb& ()-!#S#y 10%b=b& ()- 10%& ()-}}}~Sl J+CFfz
109g8& ()-'#QFf z 109%&' ()-! U&LO% (& ()-! &LO%& ()-!!&10%g& ()-3310%gé& () -
10vbvb* S@X6+CF! yf # 109& ()-!a?f# 109& ()-!If# 10%& ()-!(f# 10%& ()-1T
109g& ()-'1 T 109& ()->0MCFl yf# 10% sy 10%<<& ()-!

"100PP& ()-!{"10%0& ()-!93@0% % %&-pJ= 10 10

10>QTkaBMCF! yf + 10%<&" () - *10%&' ()-, #MLO%<& ()-g 10%& ()-!g 10%<& ()-vy
109%<&' () -kV 4r S1!"Y10% ol ¢ gl@ei@%u&}@b%%xa@ra@emm </ < 10/ </ <

10/ </ <!'; 9-f 10% </ <& ()= I‘Tghgs S acus ==

on. setStata(
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10-ul 10 Brightness.setValue(Test.brightnesslLavel.intValue());
tvechannellabel . setText ("Channel " +
Test.channalNumber.toString());
verPunctionlabel. setText ("VCR: STOP "y ;
if (Test.recordStatus == true)

15 verFunctionlabel . setText ("WCR: RECORD ") ;
if (Test.playStatus = true)
verFunctionlabel . setText ("VCR: PLAY ") ;
if (Test.rewindStatus == true)
verFunctionlabel .setText ("VCR: REWIND ") ;
20 if (Test.forwardStatus == true)

vcrFunctionLabel .setText ("VCR: FORWARD") ;
if (Test.pause$Status == true)
vcrPauselLabel . setTaxt ("PAUSE") ;
elge
25 vcrPauselLabel . setText (" ") ;
verChannelLabel  setTaxt ("Channel " +
Test.videocChannelNumber.toString()) ;
if (Test.windowStatus == true)
windowChannellabel .getText ("PIP: ON w/w 4
30 Test.windowChannalNumber.toString()+*/);

alse
windowChannellLabel.setText ("PIP: OQFF ");
dvdFunctionlabel .getText ("DVD: STOP LI
if (Test.dvdplayStatus == true)
35 dvdFunctionlabel, setText ("DVD: PLAY ny ;

if (Test.dvdrewindStatus =s= true)
dvdPunctionLabel .getText ("DVD: REWIND "} :

if (Test.dvdforward3tatus == true)
dvdFunctionlabel.setText ("DVD: FORWARD") ;

40 if (Test.dvdpaugeStatus == true)
dvdPauseLabel . setText ("PAUSE") ;
alge
} dvdrPauselabel .setText (" ")
45
pub%ic synchrenized void processOtherMessages (AgentMessage
mseg)

if (msg.performative.equals (EXECUTE)) (
if (msg.content.indexOf (PowerAgent.instance.name) ==
50 0) {//POWER
if (msg.contant.indexQf (ON) ==
PowerAgent .instance.name.length()) {//ON
System.out.println("=sw>Executing: POWER ON\nt) ;
Test.TVVCR. execute ("PW", -1);
55 } else
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if (msg.content.indexOf (OFF)

1f 10% O 0% ()-

PowerAgent .instance.name, length()) {//OFF

System.out.println("===>Executing: POWER
OFF\n") ;
5 Test.TVVCR.executa ("PWO", -1);
} else A("WARNING! Wrong message content: " +
msg.content) ;
} else
10 if (msg.content.indexQf (SoundAgent.instance.name) ==

0) {//soumm

if (msg.content.indexOf (ON)

SoundAgent . instance .name.length()) {//ON

15
} else

System.cut.println("s=s>Executing:
Teat .TVVCR.exacute ("VO",

SOUND ON\n") ;
-1);

if (msg.content.indexCf (OFF) ==
SoundAgent . instance.name.length()) {//0OFF

20 OFF\n");

Test .TVVCR.execute ("V0",

} alse

System.out .println("==s=>Executing

: SOUND

-1);

if (meg.content.indexCf (MORE) as=
SoundAgent . instance .name.length () ) {//MORS

25
MORE\R") ;

System.out.println ("=a=>Executing:

SOUND

Teat ,TVVCR.exacuts ("V", 1);

} else

if (msg.content.indexCf (LESS) ==

30

LESS\n") ;

Test .TVVCR,execute ("V",

} elae
35

SoundAgent .instance.name.length()) {//LESS
System.out.println("===>Executing:

SOUND

-1);

if (mag.contant.indexOf (JUMP) ==

SoundAgent .instance.nams.length()) {//JuMp

Integer jumpValue = new
Integer (msg.content.substring (msg.content.index0f (JUMP) +
JUME.length (), msg.content,length()));

40

System.out.println("===>Executing: SOUND JUMP TO

" + jumpValue.toString() + "\n");

Test . TVVCR.axecute ("V",
Test.volumelavel.intValue () -
Test.praviousVolumeLevel,intValue());

45
msg.content) ;
} else

50 == 0) {//LIGHTS

} elss d("WARNING! Wrong message content: " +

if (msg.content.indexOf (LightsAgent,instance.name)

if£ (meg.content.indexOf (ON) ==
LightsAgent.instance.name.length()) {//ON
System.out.println("eas>Executing: LIGHTS

ON\n") ;

55 } else

13%40%



& ()-!~ 39A0% ()-!3%0%PPE ()- 10uu 10uudWXJ</ 10uu! 10UCUO 10UCHQ b9 2002
10%AJOUCK ()-! #+g 109 O Q& ()-S 10%0& ()-!6s 10%=0=08& ()-!#Vs
1096 O Q&' () - +7<Kr S4/ 10u99' 109%F& ()- 109a& ()-
Y 10908 ( )w@eke@& () - 109T& ()-!1 10%GG& () - 10UOUCH Rebdhonszrr
10u99' 10s3&109%& ()- 109@& ()- " S109%& ()- @O0%T& ()-L 109%& ()-L
' 10997&' () - @ dE4/ 10u99' 10& S 109@& ()-y# 109%& ()-1!'T 109%& () -
&&1090T&' () - F@ 109F& ()-s&L0%& ()- |az{]}xnbCOu99' 1' 10%r& ()- 10T 10T 10T
51090& ()- 34109%& ()-y2S 109%& ()-
+9109@& () - dEmbCOU99' 1L: 10947& () - 109a& () - F" 109d& () -
10907&' () - @O%& ()-109F& ()-"/dEMbCOU09' 1 "109%F& ()- :109%& ()-YS
109F& () - 91098& () - f 109 &) womeage . indexot (qrs). - | |
L: 10988’ ()- " | GEmbQua0:hRinte Huts (ynstRAOMVEE ) - L*S 1090&" () - (1098 ()- 3
' 109%07& () - | O/ag%;g&;q(.) -, - . | SYBE-ouE RISt InT Doy XA UL SEOVEIRLTS) - 109g8& () - | @FG
100 ()- 0T 10T’10T § QA& ()-"NdE~_@u99LMLO%g& () - 10%& ()-
9s' 10%g& ()-9 10%& () - i&E&IHYaRehr) indeRBMBOHE) -4 PAE~ @u99Y(10%g&' () -
LightsAgent.instance.name.length()) {//MORE
System.out.println("===>Executing: LIGHTS
MORE\n") ;
} else
if (msg.content.indexOf (LESS) ==
LightsAgent.ingrance.name.length{()) {//LESS
System.ocut.println{"===>Executing: LIGHTS
LESS\n") ;
15 } else
if (msg.content.indexQf (JUMP) ==
LightsAgent.instance.name.length()) {//JuMp
Integer jumpValue = new
Integer (msg.content,substring (msg.content.index0f (JUMP) +
20 JuMP.length(), msg.content.length()));
System.out.println("aaas>Executing: LIGHTS JUMP
TO " + jumpValue,toString() + "\n");

} else d("WARNING! Wrong message content: * +
m8g.content) ;

25 } elsae

if (msg.content.indexOf (ColorAgent.instance.name) ==
0) {//COLOR
if (msg.content.indexOf (MORE) ==
30 ColorAgent.instance.name.length()) {//MORE
System.out.println("==a>Executing: COLOR

MORE\n") ;
Test . TVVCR.axacute ("CL", 1);
} else
35 if (msg.content.indexOf {LESS) ==

ColorAgent. instance.name.length()) {//LESS
Systam.cut.println("s=e>Executing: COLOR
LESS\n"} ;
Test.TVVCR.execute ("CL", -1);
40 } elge
if (msg.content.indexOf (JUMP) ==
ColorAgent.instance.name.langth()) {//JuMp
Integer jumpValue = naw
Integer (msg.content.substring (msg.content .index0f (JUMP) +
45 JUMP.length(), meg.content.length()))};
System,out.println ("s=a>Executing: COLOR JUMP TO
" + jumpValue.toString() + "\n");
Test.TVVCR.execute ("CL",
Test.colorLavel.intValue () -Test.previocusColorLevel.intValue ()) ;
50 } else A("WARNING! Wrong message content: " +
meg.content) ;
} else

if (mag.content.indexOf (ContrastAgent.instance.name)
55 == 0) {//CONTRAST
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LESS\n i ) T;st .TVVCR.execute ("CT", -1)

if (msg.content,indexOf (JUMP) ==
Contrasthgent.instance.name.length()) {//JUMP

1s Integer jumpValue = new
Integer (meg.content . pubstring (msg.content . indexOf (JUMP) +
JUMP.length(), msg.content.length()));

System.out.println("===>Executing: CONTRAST JUMP
TO " + jumpValue.toString(} + "\n");

20 Test .TVVCR.axecuts ("CT",
Test.volumelevel.intValue() -
Tegt.previousVolumeLevel.intValue()) ;

} else d("WARNING! Wrong message content: " +
meg.content) ;

25 } alse
if
(mag.content. indexOf (BrightnessAgent.instance.name) == 0)
{//BRIGHTNESS
30 if (meg.content,indexOf (MORE) ==

BrightnessAgent.instance.name . lengch()) {//MORE
System.out.println ("===>Executing: BRIGHTNESS
MORE\n") ;
Tast .TVVCR.axecuta ("B", 1);
35 } else
if (msg.content.indexOf (LESS) ==
BrightnessAgent.instance.name.length()) {//LESS
System.out.println{"=s==>Executing: BRIGHTNESS
LESS\n") ;
40 Test .TVVCR.exacute ("B", -1);
} else
if (msg.content.indexOf (JUMP) ==
BrightnessAgent.instance.name.length()) {//JUMp
Integer jumpValue = new
45 1Integer (msg.content.substring (msg.content.indexOf (JUMP) =+
JUMP . length(), msg.contant.length()));
System.out.princln("===a>Executing: BRIGHTNESS
JUMP TO " + jumpValue.toString() + "\n");
Teat .TVVCR.exacute ("B",
50 Test.brightnesslLevel.intValue() -
Test.previousBrightnesslevel.intValue());
} else d("WARNING! Wrong message content: " +
m&g.content) ;

} else
55
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if

(msg.content.index0f (TelevisionAgent .instance.name) == 0)
{//TELEVISION
if (msg.content.indexOf (MORE) ==
5 TelevisionAgent.instance.name.length()){//MORE
System.out.println("==a>Executing: TELEVISION
CHANNEL NEXT\n");
Test .TVVCR.execute ("C",
Test .channelNumber.intValue ());
10 } elge
if (msg.content.indexOf (LESS) ==
TelevisionAgent.instance .name length{)) {//LESS
System.cut.println("==a>Bxecuting: TELEVISION
CHANNEL PREVIOUS\n");
15 Tegt .TVVCR.execute ("C",
Tast.channelNumber.intValua()) ;
} elge
if (msg.content,indexQf (JUMP) ==
TelevisionAgent.instance .name.length()) {//JuMp
20 Integer jumpValue = new
Integer (msg.content . gubstring (mgg.content . index0f (JUMP) +
JUMP . length (), msg.content.length()));
System.out.println("===>Executing: TELEVISION
CHANNEL JUMP TO " + jumpValue,toString() + "\n");
25 Tagt . TVVCR.axecute ("C",
Test .channelNumber.intValue());
} else d({"WARNING! Wrong message content: " +
msg.content) ;

} else
30

if (msg.content.indexOf (VideoAgent.instance.name} ==
0) {//VIDEO
if (meg.content.indexOf (RECORD) ==
VideoRgent .instance .name.length()) {//RECORD
35 System.out.println{"===>Executing: VIDEO
RECORD\n") ;
Test .TVVCR.execute ("R", -1);
} elge
if (msg.content.indexOf (PLAY) ==
40 VidecAgent.instance.name.length()) {//PLAY
System.out.println("===>Executing: VIDEO

PLAY\n") ;
Test .TVVCR.axecuta ("PL", -1);
} else
45 if (mag.content.indexOf (PAUSE) ==

VideoAgent.instance .name.length()) {//PAUSE
System.out.printlin{"asa>Executing: VIDED
PAUSE\n") ;
Test .TVVCR.execute ("P", -1});
50 } else
if (msg.content.indexOf (UNPAUSE) a=
VidsoAgent,instance.name.length()) {//UNPAUSE
System.out.println("=as>Executing: VIDEQ
UNPAUSE\n") ;
55 verPauselabel .setText (" ");
Tast.TVVCR.execute ("8", -1);
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elge
lf (:sg content.indexOf (REWIND) ==

VideoAgent.ingtance.name.length()) {//REWIND
System.out.println("=s=>Executing: VIDEQC

95 NOV 2602

REWIND\n") ;
15 Test ,TVVCR.execute ("RW", -1);
} elme
if (msg.content.indexOf (FORWARD) =w
VideoAgent.instance.name.length()) {//FORWARD
System.out.println("=a=>Executing: VIDEQ
20 FORWARD\n");
Tegt .TVVCR.exacute ("F", -1);
} else
if (msg.content.indaxOf (MORE) ==
VideoAgent. instance.name.length{)) {//MORE
25 System.out.println("'==a>Executing: VIDEQ CHANNEL
NEXT\a") ;
Tast .TVVCR.exacute ("CV",
Test .videoChammelNumber.intValue ()) ;
} elge
30 if (msg.content.indexOf (LESS) ==
VideoAgent.ingtance.name.length()) {//LESS
System.out.println("=a=s>Executing: VIDEQ CHANNEL
PREVICUS\n") ;
Tegt .TVVCR.execute ("CV",
35 Test.videoChan?ulNumber.intValue());
alse
if (meg.content.indexOf (JUMP) ==
VideoAgent. instance.name.length()) {//JUMP
Integer jumpValue = new
40 Integer (msg.content.substring (msg.content.indexOf (JUMP) +
JUMP.length (), msg.content.length()));
System.out.println("s==>Executing: VIDEO CHANNEL
JUMP TO " + jumpValue.toString() + "\n");
Test .TVVCR.execute ("CV",
45 Test.vidsoChannelNumber.intValue());
} else d("WARNING! Wrong message content: " +
ms8g.content) ;
} alse

50 if (msg.content.indexOf (WindowAgent.instance.name)
a= 0) {//WINDOW
if (mag.content.indexOf (ADD_WINDOW) ==
WindowAgent .instance.name.length()) {//ADD
System.out.println("ase>Executing: WINDOW
55 Apb\n");
Test.TVVCR.pipDisplay{true);
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} else
if (msg.content.indexOf (REMOVE_WINDOW) ==
WindowAgent.instance.name.length ()) {//REMOVE
System.out.println("a=a>Executing: WINDOW
S REMOVE\n");
Test ,TVVCR.pipDisplay (false) ;
} else
if (msg.content.indexOf (MORE) ==
WindowAgent.instance.name.length()) {//MORE
10 System.out .println("===>Executing: WINDOW
CHANNEL NEXT\n");
Test .TVVCR.pipChannelNext () ;
} else
if (msg.content.indexOf (LESS) ==
15 WwindowAgent.instance.name.length{)){//LESS
System.out.println("s==>Executing: WINDOW
CHANNEL PREVIOUS\n");
Test .TVVCR.pipChannelPrev() ;
} else
20 if (msg.content.indexOf (JUMP) ==
WindowAgent . instance.name.length()) {//JoMP
Integar jumpValue = new
Integer (msg.content . substring (msg.content . index0f (JUMP) +
JUMP.length (), meg.content.length()));
25 System.out.println("=a=>Executing: WINDOW
CHANNEL JUMP TO " + jumpValue.toString() + "\n");

Test .TVVCR.pipSetChannel (Test.windowChannelNumber.intValue () -Tes
t.previousWindowChannelNumber.intValue()) ;
30 } else A("WARNING! Wrong message content: " +
mM8g.content) ;
} else

if (mag.content.indexOf (DVDAgent.ingtance.name) ==
35 o) {//pvD
if (msg.content.indexOf (PLAY) ==
DVDAgent .instance,.name.length()) {//PLAY
System.out.println("a==>Executing: DVD PLAY\n");
Test .TVVCR,.salactDvd () ;
40 Tast.TVVCR.dvdPlay() ;
} else
if (meg.content.indexOf (PAUSE) ==
DVDAgent .instance.name,length()) {//PAUSE
System.out.println("ss=>Executing: DVD
45 PAUSE\n");
Test.TVVCR.dvdPauss () ;
} else
if (msg.content.indaxOf (UNPAUSE) ==
DVDAgent .instance.name.length()) {//UNPAUSE

50 System.cut.println("==asExecuting: DVD
UNPAUSE\n") ;
dvdPauselLabel . setText (" "y ;
Test .TVVCR.dvdPlay () ;
} else
58 if (meg.content.indexOf (STOP) ==

DVDAgent .instance.name.length () ) {//STOP
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if ‘(mgg.content.iridexOf (REWIND) ==
DVDAgent.instance.name,length()) {//REWIND
System.out.println ("==a>Executing: DVD
10 REWIND\n"};
Test.TVVCR.dvdScanReverse () ;
} else
if (meg.content.indexOf (FORWARD) ==
DVDAgent .instance.name.length()) {//FORWARD
15 System.out.println ("==a>Executing: DVD
FORWARD\n") ;
Test.TVVCR.dvdScanForward() ;
} else
d ("WARNING! Wrong measage content: " +
20 mseg.content);

}
displayBverything{) ;

25 sendMessage (
(Agent) knownAgents .get (TextInputAgent.instance.name),
CLEAR_TEXT, EMPTY STRING, EMPTY_STRING, msg.replyWith,
EMPTY STRING) ;

30 )

public synchronized void jbInit() throws Exception({
TV.setEnabled(false) ;
TV.setForaground (SystemColor.inactiveCaption) ;
35 TV.setLocale (new java.util.Locale("en", "GB",
EMPTY_STRING)) ;
TV.setLocation (new Polnt (50, 50));
TV.set8ize (new Dimension (537, 300));
TV.setlayout (xYLayoutl) ;
40 Volume.setEnabled (false) ;
Volume .setMaximum (Test . volumeMax]) ;
Voluma,setMinimum(0) ;

Volume .setMaximumLabelString (Integer.toString (Test.volumeMax)) ;
45 Volume.setMinimumlLabelString ("Volume o),
Volume .setValue (0) ;
Lights,setEnabled(false) ;
Lights.setMaximum (Test.lightsMax) ;
50 Lights.setMinimum(0) ;

Lights.satMaximumlabelString (Integer.toString(Test.lightsMax)) ;
Lights.setMinimumLabelString ("Lighta o) ;
Lights.setValua (0);

Color.setEnabled (falae) ;
55 Color.setMaximum(Test .colorMax) ;
Color.setMinimum(0) ;
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Color.satValue(0) ;

5 Contrast.setEnabled(falge) ;
Contrast.setMaximum(Test.contrastMax) ;
Contrast.setMinimum(0) ;

Contrast.setMaximumLabelString (Integer.toString (Test.contragtMax

10 )
Contrast.setMinimumLabelString ("Contrast on);
Contrast .setValue(0) ;
Brightness.setEnabled(falsa);
Brightness.setMaximum (Test.brightnesaMax) ;
15 Brightness.setMinimum(0) ;
Brightness.setMaximumLabelString (Integer.toString(Test.brightnes
sMax) ) ;
Brightness.setMinimumlabelString ("Brightness or);
20 Brightness.setValue(0);

SoundOff.setState(0);
LightsOn.setState(l);
SoundOff .getLabkel ("mute") ;
LightsOn.setlLabel ("lights on");
25 PowerOn.set3tate (0);
PowerQn.setLabel ("power") ;
tvchannellabel.getEnabled(false) ;
tvchannellabel.gatFont (new Font ("Dialeg", 0, 20));

tvchannellabel.setText ("Channel ");

30 verFunctionLabel.setEnabled (false) ;
vcrFunctionlLabel.setFont (new Font ("Dialog", 0, 20));
verFunctionLabel . setText ("VCR: "y

dvdFunctionLabel.setEnabled(false) ;
dvdrunctionLabel .setFont (new Font(*Dialog*, 0, 20));

35 dvdFfunctionLabel . setText ("DVD: vy
vcrPausal.abel .setEnabled (falsse) ;
vcrPauselabel . satFont (new Font ("Dialog", 0, 20}));
verPauseLabel . setText (" ")
dvdPaugeLabel.setEnabled (false) ;

40 dvdPauselabel .setFont (new Font ("Dialog", 0, 20));
dvdPausaelabal .setText (" ")
verChannelLabel .getEnabled (false) ;
verChannellabel.setPont (new Font ("Dialog", 0, 20));
verChannellabel . setText ("Channel "y,

45 windowChannellLabel.getEnablad (false) ;
windowChannellabel.setFont (new Font {"Dialog", 0, 20));
windowChannellabel.setText ("PIF: NONE ") ;
this.setS8ize (new Dimension (632, 666));

TV.add (Volume, new XYConsatraints(85, 5, -1, -1));
50 TV.add (Lights, new XYConstraints (85, 500, -1, -1));
TV.add(Color, naw XYConstraints (85, 55, -1, -1));
TV.add (Contrast, new XYConstraints(85, 105, -1, -1));
TV.add (Brightness, new XYConstraints (85, 155, -1, -1));
TV.add (SoundOff, new XYConstraints (352, 5, -1, -1));
58 TV.add (LightsOn, new XYComstraints (352, 500, -1, -1));

TV.add (PowerOn, new XYConstraints (352, 430, -1, -1));
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TV.add(verFunctionLabel, new XYCenstraints (22, 258, -1,
-1));

TV.add(verPauselabel, new XYConstraints (322, 258, -1, -1

));
5 TV.add(verChannellLabel, new XYConstraints(22, 285, -1, -1));
TV.add {dvdFunctionlabel, new XYConstraints (22, 330, -1,
1));
TV.add(dvdPauselLabel, new X¥Constraints (322, 320, -1, -1));
TV.add (windowChannellLabel, new XYConstraints(22, 370, -1,
10 1))
TV.add(jCSeparatorl, new X¥YConstraints (26, 250, 352, 11));
TV.add(jCSeparator2, new XyConstraints(26, 320, 352, 11));
TV.add(jCSeparator3, new XYConstraints(26, 360, 352, 11));
TV.add (jCSeparator4, new X¥YConstrainta(26, 40Q, 352, 11));
15 TV.add (jCSeparatorS, new X¥YConstraints(2, 460, 440, 40));
this.setTitle ("Device representation window");
this.setBounds (100, 100, 400, 550);
this.add(TV);
this.pack() ;
20 this.toBack () ;
this.show () ;
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4 of responsibility, comprising the steps of said initiator agent:

5 querying at least one of the agents downchain of said initiator agent in said

6 network whether the queried agent considers said subject message to be in the

7 queried agent’s domain of responsibility,

8 resolving any conflicting responses from said queried agents, which

9 responses meet threshold quality criteria, to identify a prevailing group of at least
10 one of said downchain agents to whom said subject message should be passed; and
11 instructing at least one agent in said prevailing group to handle said subject
12 message.

1 2. A method according to claim 1, wherein said subject message

2 includes user input.

1 3. A method according to claim 2, wherein said step of preparing said

2 subject message in response to user input comprises the step of preparing said

3 subject message in response to natural language text input.

1 4, A method according to claim 1, wherein said network of agents is

2 organized as a hyperstructure of agents,

1 S. A method according to claim 1, wherein said prevailing group of

2 at least one agent is a community of at least one agent.
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5 said query responses which claim said subject message but fail said threshold quality
6 criteria.

1 7. A method according to claim 6, wherein each of said query
2 responses has associated therewith an indication of a priority level of the agent
3 which originated said query response, and wherein said step of discarding comprises
4 the step of discarding as a satisfactory claim, each of said query responses whose
5 associated priority level is below a predetermined threshold.

1 8. A method according to claim 7, wherein each of said query
2 responses further has associated therewith an indication of confidence with which

3 the agent originating said query response claims said subject message.

1 9. A method according to claim 1, wherein in said initiator agent
2 considers all responses from said queried agents to meet said threshold quality
3 criteria.

1 10. A method according to claim 1, wherein said responses identify
2 without contradiction a claiming group of at least one agent which claim said
3 subject message as being in their respective domains of responsibility,

4 and wherein said step of resolving any conflicting responses to identify a
5 prevailing group of at least one agent comprises the step of identifying said claiming
é group as being said prevailing group.
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message as being in the domain of responsibility of the respective claiming agent,
said claims being mutually exclusive, each response in said plurality of responses
having a respective quality level associated therewith,

wherein said step of resolving any conflicting responses comprises the step

of comparing the quality levels of the responses in said plurality of responses.

12.  Amethod accordingto claim 11, wherein each of said quality levels
includes a priority measure of the respective claiming agent and further includes a
measure of confidence with which the respective claiming agent claims said subject

message.

13. A method according to claim 12, wherein the measure of
confidence of a respective claiming agent comprises an indication of whether the
respective claiming agent considers that a contradiction exists among further agents

downchain of the respective claiming agent.

14, A method according to claim 11, wherein said responses further
include a further response which claims said subject message as being in the domain
of responsibility of a further agent downchain of said initiator agent, said further
response not being mutually exclusive with any of the responses in said plurality of

responses.

15. A method according to claim 1, wherein said responses include a
plurality of responses in which respective claiming agents each claim said subject
message as being in the domain of responsibility of the respective claiming agent,

said claims being mutually exclusive,
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6 of causing a user to be asked to resolve said conflicting responses.

1 16. A method according to claim 15, wherein said step of causing a
2 user to be asked to resolve said conflicting responses comprises the step of asking
3 said user to select among said claiming

1 17. A method according to claim 15, wherein said step of resolving
2 further includes the step of identifying said prevailing group in response to natural
3 language text input entered in response to said step of causing a user to be asked
4 to resolve said conflicting responses.

18. A method according to claim 1, wherein said responses include a
plurality of responses in which respective claiming agents each claim said subject
message as being in the domain of responsibility of the respective claiming agent,
said claims being mutually exclusive,

wherein said step of resolving any conflicting responses comprises the step

of evaluating how recently each of said claiming agents was instructed by said

Q 6 ;o W R

initiator to handle a prior message.

19. A method according to claim 1, wherein said responses include a
plurality of responses in which respective claiming agents each claim said subject
message as being in the domain of responsibility of the respective claiming agent,
each response in said plurality of responses having a respective quality level
associated therewith, said claims being mutually exclusive, and wherein said step of
resolving any conflicting responses comprises the steps of:

comparing the quality levels of the responses in said plurality of responses;

@ N o0 uos WP

and
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2 conflicting responses further comprises the step of causing a user to be asked to
3 resolve said conflicting responses.

21. A method according to claim 20, wherein said step of resolving
said conflicting responses further comprises the step of identifying said prevailing

group in response to natural language text input entered in response to said step of

S ' R S

causing a user to be asked to resolve said conflicting responses.

(=)

22. A method according to claim 1, wherein said step of instructing at
2 least one agent in said prevailing group to handle said subject message comprises

3 the step of instructing said prevailing group to handle said subject message.

23. A method according to claim 1, further comprising the steps of a
first one of said queried agents, in response to said query:

determining whether said subject message is within said first agent’s
domain of responsibility;

and where said subject message is within said first agent’s domain of

responsibility, returning a response to said initiator agent claiming said subject
message.

% TR, YN © : B S PSR .V N

24. A method according to claim 1, further comprising the steps of a
first one of said queried agents, in response to said query:

determining whether said subject message is within said first agent’s
domain of responsibility;
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7 querying at least one of said further agents whether the further agent considers said

(1]

subject message to be in the further agent’s domain of responsibility.

26. A method according to claim 25, further comprising the steps of
said first agent:

receiving at least one further response from said further agents;

evaluating said further responses to determine whether any claim said
subject message and also satisfy predetermined quality criteria; and

where none of said further responses claim said subject message and also
satisfy said predetermined quality criteria, returning a response to said initiator

agent disclaiming said subject message as being within said first agent’s domain of

O @ ~1 o6 ;1 s W N

responsibility.

27. A method according to claim 26, wherein each of said further
responses has associated therewith an indication of a priority level of the agent

which originated said further response, and wherein said step of evaluating

W N P

comprises the step of requiring a minimum priority level.
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1 30. A method according to claim 25, further comprising the steps of
2 said first agent:

3 receiving at least one further response from said further agents;

4 evaluating said further responses to determine which if any claim said
5 subject message and also satisfy predetermined quality criteria; and

6 where at least one of said further responses claims said subject message
7 and also satisfies said predetermined quality criteria, returning a response to said
8 initiator agent claiming said subject message as being within said first agent’s
9 domain of responsibility.

1 31. A method according to claim 30, wherein one of said further
2 responses which claim said subject message and also satisfies said predetermined
3 quality criteria claims said subject message with a high level of confidence.

4 32. A method according to claim 30, wherein one of said further
5 responses which claim said subject message and also satisfies said predetermined

6 quality criteria claims said subject message with less than a high level of confidence.
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3 group to handle said subject message, causing an output to be generated which is
4 human-perceptible.

1 35. A method according to claim 34, further comprising the step of
2 providing said subject message in response to human input.

1 36. A method according to claim 34, further comprising the step of
2 providing said subject message in response to natural language text input.

1 37. A method according to claim 1, further comprising the step of said
2 at least one agent in said prevailing group producing an output of said network in
3 response to receipt of said instruction from said initiator agent.

1 38. A method according to claim 1, further comprising the step of said
2 at least one agent in said prevailing group, in response to receipt of said instruction
3 from said initiator agent, instructing a predetermined further agent downchain of
4 said first agent to handle said subject message.

-

39. A method according to claim 1, further comprising the steps of a

2 first one of said queried agents, in response to said query:
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recelvmg said instruction from said initiator agent;

13 inresponse to said instruction, resolving said further conflicting responses

14 to identify a further prevailing group of at least one of said further agents to whom

15 said subject message should be passed; and

16 instructing at least one agent in said further prevailing group to handle said

17 subject message.
1 40. A method according to claim 39, wherein said step of resoiving
2 said further conflicting responses comprises the step of causing a user to be asked
3 to resolve said further conflicting responses.

1 41. A method according to claim 40, wherein said step of resolving
2 said further conflicting responses further comprises the step of identifying said
3 further prevailing group in response to natural language text input entered in
4 response to said step of causing a user to be asked to resolve said further conflicting
5 responses.

1 42. A method according to claim 39, further comprising the step of

2 said first agent learning that future messages having a predetermined characteristic
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43. A method according to claim 42, further comprising the step of
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said first agent instructing at least one of the agents in said network which can
instruct said first agent to handle a message, to unlearn any interpretation policy
which calls for the second agent to route to said first agent messages having said

predetermined characteristic.

44. A computer-implemented method for use with a subject message,
for use further with a network of agents each having a view of its own domain of
responsibility, comprising the steps of a subject one of said agents:

receiving from an upchain agent a query inquiring whether said subject
message is within the domain of responsibility of said subject agent;

determining whether said subject message is within said subject agent’s
domain of responsibility;

and where said subject message is within said first agent’s domain of
responsibility, returning a response to said upchain agent claiming said subject

message.

45. A method according to claim 44, further comprising the steps of
said subject agent, after said step of returning a response;

receiving a command to process said message;

producing an output of said network in response to said step of receiving

a command.
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and where sax subject message is w1thm said first agent’s domain of responsibility, returning a
response to said upchain agent claiming said subject message.

47. A method according to claim 46, wherein said step of determining comprises the step of
determining whether said subject message is within said first agent's local domain of responsibility.

48. A method according to claim 46, wherein said step of determining comprises the step of
determining whether said subject message is within the domain of responsibility of any agents downchain
of said first agent.

49, A method according to claim 48, wherein said step of determining whether said subject
message is within the domain of responsibility of any agents downchain of said first agent, comprises the
step of querying at least one agent downchain of said first agent whether the queried agent considers said
subject message to be in the queried agent’s domain of responsibility.

50. A method according to claim 49, wherein said step of determining whether said subject
message is within the domain of responsibility of any agents downchain of said first agent, further comprises
the step of said first agent receiving, in response to said step of querying, only non-contradictory claim(s)
of message ownership from at least one of said queried agent(s).

51 A method according to claim 50, wherein said step of determining whether said subject
message is within the domain of responsibility of any agents downchain of said first agent, further comprises
the step of said first agent:

receiving at least one query response from said queried agent(s); and

evaluating for contradiction only those of said query responses which satisfy threshold quality
criteria.

52, A method according to claim 51, wherein each of said query responses has associated
therewith an indication ofa priority level of the agent which originated said query response, and wherein said

threshold quality criteria require a priority level above a predetermined threshold priority level.
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receiving a command to process said message;

producing an output of said network in response to said step of receiving a command.

55. A method according to claim 46, further comprising the steps of said first agent, after said
step of returning a response:

receiving a command to process said message; and

forwarding to at least one further agent downchain of said firstagent, a further command to process
said message.

56. A method according to claim 55, further comprising the step of said first agent taking local

steps to produce an output of said network in response to said step of receiving a command.

57. A method according to claim 46, wherein said network of agents is organized as a
hyperstructure of agents.
58. A computer-implemented method for use with a subject message, for use further with a

network of agents each having a view of its own domain ofresponsibility, comprising the steps of a first one
of said agents:

receiving froman upchain agent a query inquiring whether said subject message is within the domain
of responsibility of said first agent;

determining whether said subject message is within said first agent’s domain of responsibility;

and where said subject message is not within said first agent’s local domain of responsibility and
said first agent has no downchain agents, returning a response to said upchain agent disclaiming said subject
message.

59. A method according to claim 58, further comprising the step of a further agent in said
network of agents claiming said subject message.

60. A method according to claim 58, further comprising the steps of said first agent, after said
step of returning a response:

receiving a command to accept said subject message;

producing an output of said network in response to said step of receiving a command.
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steps to produce an output of said network in response to said step of receiving a command.
63. A method according to claim 58, further comprising the step of producing an output of said
network in response to said step of receiving a query.
64. A computer-implemented method for use with a subject message, for use further with a
network of agents each having a view of'its own domain of responsibility, comprising the steps of a first one
of said agents:
receiving from an upchain agent a query inquiring whether said subject message is within the domain
of responsibility of said first agent;
and where said subject message is not within said first agent’s local domain of responsibility but said
first agent has further agents downchain of said first agent, querying at least one of said downchain agents
whether the downchain agent considers said subject message to be in the downchain agent’s domain of
responsibility.
65. A method according to claim 64, further comprising the steps of:
said first agent receiving, in response to said step of querying, only non-contradictory claim(s) of
message ownership from at least one of said queried agent(s); and in response thereto,
returning a response to said upchain agent claiming said subject message.
66. A method according to claim 65, further comprising the steps of said first agent, after said
step of returning a response:
receiving a command to process said subject message;
producing an output of said network in response to said step of receiving a command.
67. A method according to claim 64, further comprising the steps of said first agent:
receiving at least one query response from said queried agent(s); and
discarding all of said query responses which fail threshold quality criteria; said step of discarding
leaving only non-contradictory claim(s) of message ownership from at least one of said queried agent(s);

and in response thereto,
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said first agent returning a response to said upchain agent indicating that said first agent has a
contradiction.

65. A method according to claim 68, further comprising the steps of said first agent, after said
step of returning a response:

receiving a command to process said message; and in response thereto,

forwarding to at least said one downchain agent, a further command to process said message.

70. A method according to claim 69, further comprising the step of said one downchain agent
resolving its contradiction in response to receipt of said further command to process said message.

71. A method according to claim 70, further comprising the step of said firstagentand said one
downchain agent each taking respective local steps to produce an output of said network in response to said
step of receiving a command.

72. A method according to claim 69, further comprising the step of said first agent taking local
steps to produce an output of said network in response to said step of receiving a command.

73. A method according to claim 64, further comprising the steps of:

said first agent receiving, in response to said step of querying, at least two responses claiming
contradictory ownership of said subject message, and in response thereto,

said first agent returning a response to said upchain agent indicating that said first agent has a
contradiction.

74. A method according to claim 73, further comprising the steps of said first agent, after said
step of returning a response:

receiving a command to process said message; and

resolving said contradiction in response to said step of receiving a command.

75. A method according to claim 74, wherein said step of resolving said contradiction
comprises the step of identifying a second agent downchain of said first agent as being eligible to receive
said subject message,

further comprising the step of said first agent forwarding to said second agent, further command

to process said message.



@0% U U&' () - & @il0%99& () - & 8ssss?ttzX6~_@!! & 410%

& ()-1& 410%JU&' () - @l0% & () - & F@L0¥8S&' () - & ( @dl0% 9.5 NO 2002
& ()-& @0%+& ()-& t AuBuCuDuRuMNucur S4 1109&' () - F109%&' () - L' 10%& (1) = XO

10 10 '&410% & ()-!& 4109 ()-curuuubvvvzXorsS4 ! 10%& ()-M

10%' ()-M 10%' ()-M 10% ()-M 10% ()- M 10%& () - vVw~wWnWKxXNXxxwV4r S4
109 ()- 10%& ()-M!'N 10%&' ()-M 1Q%WvVv& ()-Mn 10%F& ()-M

109 () - MkyyMyyyyw4rsS4 1 109 ()- 10% & ()-)! 109& ()-!

109& () -!. 10%& () A hOB& acyorging tof Jldith W) HuBkr EGiisikDg®Rhe( stepSfledéhsaf QM fryt-28d

19%s 10%g§e<(,c)na %ge!n?s*tﬁc}n%%@épgc)ti_vé; local steps to produce an output of said network in response to said step

of receiving a command.

77. A method according to claim 74, further comprising the step of said first agent taking local
steps to produce an output of said network in response to said step of receiving a command.

78. A method according to claim 64, further comprising the steps of said first agent:

receiving at least one response in response to said step of querying; and

where none of said responses claim said subject message, returning a response to said upchain agent
disclaiming said subject message as being within said first agent's domain of responsibility.

79. A method according to claim 64, further comprising the steps of said first agent:

receiving at least one response in response to said step of querying;

evaluating said responses to determine whether any claim said subject message and also satisfy
predetermined quality criteria; and

where none of'said responses claim said subject message and also satisfy said predetermined quality
criteria, returning a response to said upchain agent disclaiming said subject message as being within said first
agent’s domain of responsibility.

80. A method according to claim 64, further comprising the steps of said first agent:

receiving at least one response in response to said step of querying; and

returning aresponse to said upchain agent disclaiming said subject message as being within said first
agent’s domain of responsibility; and after said step of returning a response,

receiving a command to accept said subject message;

producing an output of said network in response to said step of receiving a command.

81. A method according to claim 64, further comprising the steps of said first agent:

receiving at least one response in response to said step of querying; and

returning a response to said upchain agent disclaiming said subject message as being within said first
agent’s domain of responsibility; and after said step of returning a response,

receiving a command to accept said subject message; and

in response to said step of receiving a command, learning that messages having characteristics of
said subject message are within the domain of responsibility of said first agent.

82. A method according to claim 81, further comprising the steps of, in response to said step

of receiving a command, said first agent:
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84. A method according to claim 83, further comprising the steps of, mresponse to said second
agent receiving said further command to process said subject message, said second agent sending a
command to said first agent to unlearn that messages having characteristics of said subject message are
within the domain of responsibility of said first agent.

85. A method according to claim 83, further comprising the step of said second agent taking
local steps to produce an output of said network in response to said step of said second agent receiving a
command.

86. A method according to claim 81, further comprising the step of said first agent taking local
steps to produce an output of said network in response to said step of receiving a command.

7. A method according to claim 64, further comprising the step of a further agent in said
network of agents claiming said subject message.

88. A method according to claim 64, further comprising the step of producing an output of said
network in response to said subject message.

89. A computer-implemented method for use with a subject message, for use further with a
network of agents each having a view of its own domain of responsibility, comprising the steps of a first one
of said agents:

receiving a command to accept said subject message; and

in response to said step of receiving a command, learning that messages having characteristics of
said subject message are within the domain of responsibility of said first agent.

90. A method according to claim 89, further comprising the step of, in response to said step
of receiving a command, said first agent instructing a second group of at least one agent downchain of said

first agent to handle said subject message.
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prior message.

94. A method according to claim 92, wherein said step of resolving comprises the steps of:

comparing quality levels of responses previously received from said groups of downchain agent;
and

evaluating how recently said first agent instructed an agent in each of said downchain groups to
handle a prior message.

9s. A method according to claim 92, further comprising the step of said firstagent leamning that
future messages having a characteristic of said subject message are within the domain of responsibility of
said second group of at least one agent.

96. A method according to claim 92, further comprising the steps of, in response to said a
second agent  said second group of agents receiving said instruction from said first agent, said second
agent learning that messages having characteristics of said subject message are within the domain of
responsibility of said second agent.

97. A method according to claim 96, further comprising the step of said second agent taking
local steps to produce an output of said network in response to said step of said second agent receiving a
command.

98. A method according to claim 89, further comprising the step of said first agent taking local
steps to produce an output of said network in response to said step of receiving a command.

99. A method according to claim 89, wherein said command is received from an agent upchain
of said first agent, further comprising the step of, in response to said step of receiving a command, sending
a command to said upchain agent to unlearn that messages having characteristics of said subject message

are within the domain of responsibility of said first agent.
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100. A method according to claim 99, wherein prior to said step of sending a command to said

upchain agent to unlearn, said upchain agent had an interpretation policy that messages having characteristics

of'said subject message are within the domain of responsibility of said firstagent, further comprising the step

of said upchain agent, in response to receipt of said command to said upchain agent to unlearn, unlearning

that messages having characteristics of said subject message are within the domain of responsibility of said

first agent.

101. A method according to claim 99, wherein prior to said step of sending a command to said

upchain agent to unleamn, said upchain agent did not have an interpretation policy that messages having

characteristics of said subject message are within the domain of responsibility of said first agent, further

comprising the step of said upchain agent ignoring said command to said upchain agent to unlearn that

messages having characteristics of said subject message are within the domain of responsibility of said first

agent.

102. A method according to claim 89, further comprising the step of producing an output of said

network in response to said subject message.

103. A computer-implemented method for use with a network of agents, comprising the step of

afirstone of said agents sending an instruction to at least one recipient agent in said network instructing each

of said recipient agent(s) to unlearn any interpretation policy that it has which calls for messages having a

predetermined characteristic to be sent to said first agent.

104. A method according to claim 103, wherein said step of sending a message to at least one

recipient agent comprises the step of sending said message to all agents whichare upchain of said first agent

in said network.

105. A method according to claim 104, wherein said step of sending a message to at least one

recipient agent comprises the step of sending said message to all agents in said network which are known

to said first agent.

106. A computer-implemented method for use with a network of agents, comprising the steps

of a first agent in said network:

’

receiving fromanother agent a first interpretation problem for evaluating whether a subject message

is within a domain of responsibility of said first agent;
storing said first problem accessibly to said first agent; and subsequently

receiving an instruction calling on said first agent to forget said first problem.
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107. A method according to claim 106, further comprising the step of'said firstagent deleting said
first problem in response to said step of receiving.

108. A method according to claim 106, wherein each agent in said network of agents has a view
of its own domain of responsibility, further comprising the steps of said first agent:

making a determination of whether said subject message is within said first agent’s domain of
responsibility; and

returning said determination to said other agent.

109. A method according to claim 108, wherein said step of making a determination comprises
the step of making a determination of whether said subject message is within said first agent's local domain
of responsibility.

110. A method according to claim 108, wherein said step of making a determination comprises
the step of making a determination of whether said subject message is within the domain of responsibility
of any agents downchain of said first agent.

111, A method according to claim 108, wherein said step of making a determination of whether
said subject message is within the domain of responsibility of any agents downchain of said first agent,
comprises the step of querying at least one agent downchain of said first agent whether the queried agent
considers said subject message to be in the queried agent’s domain of responsibility.

112. A method according to claim 108, wherein said step of receiving an instruction calling on
said firstagentto forget said first problem occurs after said step ofreturning said determinationto said other
agent.

113. A method according to claim 108, farther comprising the step of said first agent, after said
step of returning said determination, receiving a command to process said subject message.

114. A method according to claim 113, wherein said instruction calling on said first agent to
forget said first problem comprises said command to process said subject message.

115. A methodaccording to claim 113, further comprising the step of said firstagent taking local
steps to produce an output of said network inresponse to said step of receiving a command to process said
subject message.

116. A method according to claim 106, wherein said instruction calling on said first agent to
forget said first problem comprises a FORGET-PROBLEM performative.
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117. A method according to claim 106, further comprising the step of'said firstagent, in response
to said step of receiving an instruction, sending an instruction to at least one further agent in said network
instructing each of said further agent(s) to forget said first problem.

118.  Amethod according to claim 117, wherein said step of sending an instructionto at leastone
further agent comprises the step of said first agent sending said message to all agents which have received
said first problem from said first agent.

119. A method according to claim 117, wherein said step of sending an instruction to at least one
further agent comprises the step of said first agent sending said message to all agents in said network which
are downchain of said first agent.

120. A computer-implemented method for use with a network of agents, comprising the steps
of:

propagating a plurality of interpretation problems through said network for identifying at least one
path that each such problem should travel through said network, each agent that receives one of said
problems performing steps which include storing the problem; and

sending an instructionto at least one recipient agent in said network instructing each of said recipient
agent(s) to forget said one problem.

121. A method according to claim 120, wherein said step of sending a message to at least one
recipient agent comprises the step of sending said message to all agents which have received said one
problem.

122. A method according to claim 121, wherein said step of sending a message to at least one
recipient agent comprises the step of sending said message to all agents in said network.

123. A computer-implemented method for use with a network of agents including at least one
agent having a plurality of downchain neighboring agents, comprising the steps of:

initiating a command into said network;

each agent receiving said command, which agent has exactly one downchain neighboring agent,
forwarding said command to said exactly one downchain neighboring agent; and

each agent receiving said command, which agent has a plurality of downchain neighboring agents,
determining a subset of said plurality which should receive said command and forwarding said command

to each agent in said subset,

said network producing an output of said network in response to said step of initiating.
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124.  Amethodaccording to claim 123, wherein said step of determining a subset of said plurality
comprises the step of determining a proper subset of said plurality.

125. A method according to claim 123, further comprising the step of at least one agent receiving
said command taking local steps to produce an output of said network in response to said command.

126. A methodaccording to claim 123, wherein said steps of initiating and forwarding collectively
identify a first path taken by said command through said network,

and wherein at least a first agent in said first path takes local steps to produce an output of said
network in response to said command.

127. A methodaccording to claim 123, further comprising the step ofa firstagent whichreceives
said command learning that messages having characteristics of a subject message identified with said
command are within the domain of responsibility of said first agent.

128. A method according to claim 127, further comprising the step of said first agent notifying
an upchain neighboring agent in said network to unlearn any interpretation policy that messages having said
characteristics are within the domain of responsibility of said first agent.

129. A method according to claim 127, comprising the step of each given agent in said network
which receives said command learning that messages having said characteristics are within the domain of
responsibility of the given agent.

130. A method according to claim 129, further comprising the step of each given agent which
receives said command notifying other agents to unleam any interpretation policy that messages having
characteristics of a subject message identified with said command are within the domain of responsibility
of said given agent.

131. A method according to claim 123, further comprising the step ofa firstagent which receives
said command, which first agent has a plurality of downchain neighboring agents, leamning that messages
having characteristics of a subject message identified with said command are within the domain of
responsibility of each of the agents in the subset of agents determined in said step of determining.

132. A method according to claim 123, wherein said step of eachagent receiving said command,
which agent has a plurality of downchain neighboring agents, determining a subset of said plurality which
should receive said command, comprises the step of:

each given agent receiving said command, which given agent has a plurality of downchain
neighboring agents, consulting a prior determination, previously stored accessibly to the given agent, of the

subset of said plurality which should receive said command from the given agent.
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133. A method according to claim 123, wherein said step of each agent receiving said command,
which agent has a plurality of downchain neighboring agents, determining a subset of said plurality which
should receive said command, comprises the step of:

one of such agents evaluating how recently it instructed an agent in said plurality of downchain
neighboring agents to handle a prior message.

134. A method according to claim 123, wherein said step ofeach agent receiving said command,
which agent has a plurality of downchain neighboring agents, determining a subset of said plurality which
should receive said command, comprises the step of one of such agents:

comparing quality levels ofresponses previously received fromagents in said plurality of downchain
neighboring agents relative to a message associated with said command.

135. A method according to claim 123, wherein said step of each agent receiving said command,
which agent has a plurality of downchain neighboring agents, determining a subset of said plurality which
should receive said command, comprises the step of one of such agents:

comparing quality levels of responses previously received fromagents in said plurality of downchain
neighboring agents relative to a message associated with said command; and

evaluating how recently it instructed an agent in said plurality of downchain neighboring agents to
handle a prior message.

136. A computer-implemented method for use with a network of agents, each agent in said
network having a view of its own domain of responsibility, comprising the steps of:

initiating a subject message into said network a first time;

each agent receiving said subject message the first time froma respective upchain neighboring agent
the first time, evaluating whether said subject message is within the agent's domain of responsibility and
returning an indication of such evaluation to said upchain neighboring agent;

re-initiating said subject message into said network for a second time; and

eachagent receiving said subject message the second time resolving any contradictions it has about
whether said subject message is within the agent's domain of responsibility.

137. A method according to claim 136, wherein said step of each agent receiving said subject
message the first time evaluating whether said subject message is within the agent's domain of responsibility,
comprises the step of:

a first one of said agents receiving said subject message the first time making a determination of

whether said subject message is within the local domain of responsibility of said first agent.

mq 5 NOV 2002
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138. A method according to claim 136, wherein a first one of said agents receiving said subject
message the first time has at least one downchain neighboring agent, and wherein said step of each agent
receiving said subject message the first time evaluating whether said subject message is within the agent's
domain of responsibility, comprises the step of:

said first agent making a determination of whether said subject message is within the domain of
responsibility of any of the downchain neighboring agents of said first agent.

139. A method according to claim 138, wherein said step of said first agent making a
determination of whether said subject message is within the domain of responsibility of any ofthe downchain
neighboring agents of said first agent comprises the step of said first agent consulting a database of
interpretation policies local to said first agent.

140. A method according to claim 138, wherein said step of said first agent making a
determination of whether said subject message is within the domain of responsibility of any ofthe downchain
neighboring agents of said first agent comprises the step of said first agent querying at least one of the
downchain neighboring agents of said first agent whether the queried agent considers said subject message
to be in the queried agent’s domain of responsibility.

141. A method according to claim 136, wherein said step of evaluating whether said subject
message is within the agent's domain of responsibility comprises the steps of said agent classifying said
subject message into one of a plurality of categories including:

(@) the agent considers the subject message to be within the agent's domain of responsibility,

() the agent considers the subject message to be not within the agent's domain ofresponsibility,
and

() the agent has a contradiction about whether the subject message is within the agent's domain
of responsibility.

142. A method according to claim 141, wherein a first one of said agents receiving said subject
message the first time has at least one downchain neighboring agent, and wherein said step of each agent
receiving said subject message the first time evaluating whether said subject message is within the agent's
domain of responsibility, further comprises the steps of said first agent:

receiving at least one query response from said at least one downchain neighboring agent; and

discarding as a satisfactory claim, any of said query responses which claim said subject message
but fail threshold quality criteria.
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143. A method according to claim 142, wherein each of said query responses has associated
therewith an indication of a priority level of the agent which originated said query response, and wherein said
step of discarding comprises the step of discarding as a satisfactory claim, each of said query responses
whose associated priority level is below a predetermined threshold.

144. A method according to claim 143, wherein each of said query responses further has
associated therewith an indication of confidence with whichthe agent originating said query response claims
said subject message.

145. A method according to claim 136, wherein said network of agents is organized as a
hyperstructure of agents.

146. A method according to claim 136, further comprising the step of said network producing
an output of said network in response to said step of initiating.

147.  Computing apparatus comprising a network of a plurality of agents, each of said agents
having a view of its domain of responsibility, and each given one of said agents including:

an interpreter which determines whether a subject message is within the given agent's domain of
responsibility; and

learning means which adapts the given agent's view of its domain of responsibility in response to

contradiction resolution.

148.  Apparatus according to claim 147, wherein said apparatus further comprises additional
agents not in said network.

149.  Apparatus according to claim 148, wherein said network and said additional agents
collectively define a further network.

150.  Apparatus according to claim 147, wherein the given agent's domain of responsibility
includes a local domain of responsibility of the given agent.

151.  Apparatus according to claim 147, wherein the given agent has at least one neighboring agent
downchain of said given agent, and wherein the given agent's domain of responsibility includes the domains
of responsibility of all of said downchain agent(s).

152.  Apparatus according to claim 151, wherein the given agent's domain of responsibility further
includes a local domain of responsibility of the given agent.

153.  Apparatus according to claim 151, wherein the interpreter in said given agentincludes means
for querying at least one agent downchain of said given agent whether the queried agent considers said

subject message to be in the queried agent’s domain of responsibility.
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threshold quality criteria require a priority level above a predetermined threshold priority level.

158. A method according to claim 154, wherein said resolving means includes means for
evaluating how recently said given agent instructed each of said downchain agents to handle a priormessage.

159.  Apparatus according to claim 154, wherein said resolving means includes:

means for comparing quality levels ofresponses previously received from said downchain agent(s);
and

means includes means for evaluating how recently said given agent instructed each of said |
downchain agents to handle a prior message.

160.  Apparatus according to claim 151, wherein one of said agents further includes:

storage means containing identifications of the downchain neighboring agents of said given agent;
and

means for adapting said identifications in response to messages received from other agents.

161.  Apparatus according to claim 147, wherein said learning means adapts the given agent's view
of its domain of responsibility also in response to feedback regarding prior interpretations made by said
interpreter.

162.  Apparatus according to claim 147, wherein a first one of said agents further includes a
specialized processing unit which, in response to receipt of a predetermined performative, performs local
steps toward producing an output of said network.

163.  Apparatus according to claim 162, wherein a second one of said agents further includes a
specialized processing unit which, in response to receipt of said predetermined performative, performs local

steps toward producing an output of said network,
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response to receipt of said predetermined performative.
164.  Apparatus according to claim 147, wherein said computing apparatus comprises a single
processor, all of said agents executing on said single processor.
165.  Apparatus according to claim 147, wherein said computing apparatus comprises a plurality
of processors, said agents being spread over said plurality of processors.
166.  Apparatus according to claim 147, wherein said computing apparatus comprises a plurality
of computers communicating over the internet, said agents being spread over said plurality of computers.
167.  Apparatus according to claim 147, wherein one of said agents is implemented in hardware.
168. A computer-implemented method for use with a subject message, for use further with a
network of agents each having a view of its own domain of responsibility, comprising the steps of a firstone
of said agents:
receiving from an upchain agent a query inquiring whether said subject message is within the domain
of responsibility of said first agent;
determining whether said subject message is within said first agent’s domain of responsibility;
and where said subject message is within said first agent’s domain of responsibility, returning a
response to said upchain agent claiming said subject message,
wherein said subject message includes user input.
169. A method according to claim 168, further comprising the steps of said firstagent, after said
step of returning a response:
receiving a command to process said message; and
taking steps to produce a user-perceptible output of said network in response to said step of
receiving a command.
170. A method according to claim 168, further comprising the steps of said firstagent, after said
step of returning a response:
receiving a command to process said message;
forwarding to at least one further agent downchain of'said firstagent, a further command to process
said message; and
taking local steps to produce a user-perceptible output of said network in response to said step of

receiving a command.
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of responsibility of said first agent;

determining whether said subject message is within said first agent’s domain of responsibility; and

and where said subject message is not within said first agent’s local domain of responsibility and
said first agent has no downchain agents, returning a response to said upchain agent disclaiming said subject
message,

said method further comprising the step of producing a human perceptible output of said network
in response to said step of receiving a query.

172. A computer-implemented method for use with a subject message, for use further with a
network of agents each having a view of its own domain of responsibility, comprising the steps of a first one
of said agents:

receiving froman upchain agent a query inquiring whether said subject message is within the domain
of responsibility of said first agent;

determining whether said subject message is within said first agent’s domain of responsibility;

and where said subject message is not within said first agent’s local domain of responsibility and
said firstagent has no downchain agents, returning a response to said upchain agent disclaiming said subject
message,

wherein said subject message includes user input.

173. A computer-implemented method for use with a subject message, for use further with a
network of agents eachhaving a view of its own domain of responsibility, comprising the steps of a first one
of said agents:

receiving froman upchain agent a query inquiring whether said subject message is within the domain
of responsibility of said first agent;

where said subject message is not within said first agent’s local domain of responsibility but said
first agent has further agents downchain of said first agent, querying at least two of said downchain agents
whether each of said downchain agent considers said subject message to be in the downchain agent’s

domain of responsibility;
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of said agents:

receiving from an upchain agent a query inquiring whether said subject message is within the domain
of responsibility of said first agent;

where said subject message is not within said first agent’s local domain of responsibility but said
first agent has further agents downchain of said first agent, querying at least one of said downchain agents
whether the downchain agent considers said subject message to be in the downchain agent’s domain of
responsibility

receiving, in response to said step of querying, at least two responses claiming contradictory
ownership of said subject message, said step of receiving at least two responses including the step of said
first agent receiving first and second claims of ownership of said subject message i response to said step
of querying, both of said first and second claims of ownership identifying the same focus of said subject
message, and in response to said step of receiving,

returning a response to said upchain agent indicating that said first agent has a contradiction.

175. A computer-implemented method for use with a subject message, for use further with a
network of agents each having a view of its own domain ofresponsibility, comprising the steps of a first one
of said agents:

receiving from an upchain agent a query inquiring whether said subject message is within the domain
of responsibility of said first agent;

where said subject message is not within said first agent’s local domain of responsibility but said

first agent has further agents downchain of said first agent, querying at least one of said downchain agents
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18l. A computer-implemented method for use with a subject message, for use further with a

network of agents each having a view ofits own domain of responsibility, comprising the steps of a first one
of said agents:

receiving a command to accept said subject message; and

in response to said step of receiving a command, learning that messages having characteristics of
said subject message are within the domain of responsibility of said first agent,

said method further comprising the step of producing a human perceptible output of said network
in response to said subject message.

182. A computer-implemented method for use with a subject message, for use further with a
network of agents each having a view of its own domain of responsibility, comprising the steps of a first one

of said agents:
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storing said first problem accessibly to said first agent; and subsequently

receiving an instruction calling on said first agent to forget said first problem.

184. A computer-implemented method for use with a network of agents including at least one
agent having a plurality of downchain neighboring agents, comprising the steps of:

initiating a command into said network;

each agent receiving said command, which agent has exactly one downchain neighboring agent,
forwarding said command to said exactly one downchain neighboring agent;

each agent receiving said command, which agent has a plurality of downchain neighboring agents,
determining a subset of said plurality which should receive said command and forwarding said command
to each agent in said subset,

said network producing a human perceptible output of said network in response to said step of
initiating,

185. A method according to claim 184, wherein said step of determining a subset of said plurality
comprises the step of determining a proper subset of said plurality.

186. A computer-implemented method for use with a network of agents including at least one
agent having a plurality of downchain neighboring agents, comprising the steps of:

initiating a command into said network;

each agent receiving said command, which agent has exactly one downchain neighboring agent,
forwarding said command to said exactly one downchain neighboring agent;

each agent receiving said command, which agent has a plurality of downchain neighboring agents,
determining a subset of said plurality which should receive said command and forwarding said command
to each agent in said subset, and

said network producing an output of said network in response to said step of initiating,
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189. A computer-implemented method for use with a network of agents including at least one
agent having a plurality of downchain neighboring agents, comprising the steps of:

initiating a command into said network mresponse to an indication from a user that a prior response
of said network to a prior problem was unsatisfactory;

each agent receiving said command, which agent has exactly one downchain neighboring agent,
forwarding said command to said exactly one downchain neighboring agent; and

each agent receiving said command, which agent has a plurality of downchain neighboring agents,
determining a subset of said plurality which should receive said command and forwarding said command
to each agent in said subset,

said network producing an output of said network in response to said step of initiating.

190. A method according to claim 189, wherein said step of producing an output comprises the
step of producing a human perceptible output.

191. A method according to claim 189, wherein said step of determining a subset comprises the
step of causing a userto be asked to select said subset from among said plurality of downchain neighboring
agents.

192, A computer-implemented method for use with a network of agents including at least one
agent having a plurality of downchain neighboring agents, comprising the steps of:

initiating a command into said network;

each agent receiving said command, which agent has exactly one downchain neighboring agent,
forwarding said command to said exactly one downchain neighboring agent; and

each agent receiving said command, which agent has a plurality of downchain neighboring agents,
determining a subset of said plurality which should receive said command and forwarding said command

to each agent in said subset,
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OL10%&R& () - 195. 108&8inpyter-imPlemdDedaRethdd for use w1th a network of agents, each agent in said

network having a view of its own domain of responsibility, comprising the steps of:

initiating a subject message into said network a first time;

each agent receiving said subject message the firsttime from a respective upchain neighboring agent
the first time, evaluating whether said subject message is within the agent's domain of responsibility and
returning an indication of such evaluation to said upchain neighboring agent;

re-initiating said subject message into said network for a second time; and

each agent receiving said subject message the second time resolving any contradictions it has about
whether said subject message is within the agent's domain of responsibility,

said method further comprising the step of said network producing a human-perceptible output of
said network in response to said step of initiating.

196. A method according to claim 195, wherein said subject message includes human input.

197. A computer-implemented method for use with a network of agents including at

least one agent having a plurality of downchain neighboring agents, comprising the steps of:

initiating a subject message into said network;
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and wherein at least a first agent in said first path takes local steps to produce an output of said
network in response to said subject message.

198. A method according to claim 197, wherein at least a second agent in said second path takes
local steps to produce an output of said network in response to said subject message.

199. A method according to claim 198, wherein said first agent is not in said second path and
said second agent is not in said first path.

200. A methodaccordingto claim 197, wherein said output of said network is human perceptible.

201. A method according to claim 197, wherein said steps ofestablishing firstand second paths
comprise the steps of:

each agent receiving said subject message, which agent has exactly one downchain neighboring
agent, forwarding said subject message to said exactly one downchain neighboring agent; and

each agent receiving said subject message, which agent has a plurality of downchain neighboring
agents, determining a subset of'said plurality which should receive said subject message and forwarding said
subject message to each agent in said subset.

202. A method according to claim 201, wherein said step of determining a subset of said plurality
comprises the step of determining a proper subset of said plurality.

203. A method according to claim 201, wherein said step of each agent receiving said subject
message, whichagent has a plurality of downchain neighboring agents, determining a subset of said plurality
which should receive said subject message, comprises the step of:

each given agent receiving said subject message, which given agent has a plurality of downchain
neighboring agents, consulting a prior determination, previously stored accessibly to the given agent, of the
subset of said plurality which should receive said subject message from the given agent.

204. A method according to claim 201, wherein said step of each agent receiving said subject
message, whichagent has a plurality of downchain neighboring agents, determining a subset of said plurality
which should receive said subject message, comprises the step of:

each given agent receiving said subject message, which given agent has a plurality of downchain
neighboring agents, consulting prior responses from such downchain neighboring agents to a prior query
inquiring whether each such downchain neighboring agent considers said subject message to be within the

domain of responsibility of each such downchain agent.
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L %L 0%k &&éspgnsibilifiyl Al intetpdeled furtBdrG¥diuding means for resolving contradictory responses received from
the queried agents; and
learning means which adapts the given agent's view of its domain of responsibility in response to
contradiction resolution, said learning means including means for causing a user to be asked to select among
at least two agents downchain of said given agent.
210.  Apparatus according to claim 209, wherein said leamning means further includes other
contradiction resolution means.
211.  Computing apparatus comprising a network of a plurality of agents, each of said agents

having a view of its domain of responsibility, and each given one of said agents including:
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an interpreter which determines whether a subject message is within the given agent's domain of
responsibility; and
learning means which adapts the given agent's view of its domain of responsibility in response to
user feedback regarding prior interpretations made by said interpreter.
212,  Computing apparatus, for use with natural language input messages, comprising a network
of agents, a subset of at least two of which each have a respective set of at least one interpretation policy,
none of said sets of interpretation policies being identical with any other in said subset of agents, each given
one of said agents in said subset of agents asserting a claim to a given one of said messages in response to
detection by said given agent that a given interpretation policy of the given agent applies to said given
message.

213.  Apparatus according to claim 212, wherein each of said input messages comprises a set of
at least one token.

214.  Apparatus according to claim 213, wherein each of said tokens comprises text.

215.  Apparatus according to claim 213, wherein said given interpretation policy comprises a list
of at least one token,

and wherein said given agent asserts said claim in response to detection by said given agent that a
given token of said given message matches a token in said list.

216.  Apparatus according to claim 215, wherein said claim includes an identificationof'said given
token.

217.  Apparatus according to claim 212, wherein said claim includes an identification of a portion
of the given message to which said given interpretation policy applies.

218.  Apparatus according to claim 217, wherein said portion ofthe given message is contiguous
in said given message.

219. Apparatus according to claim 217, wherein said portion of the given message is
discontiguous in said given message.

220.  Apparatus according to claim 212, wherein each of said given agents asserts a claim to said
given message also in response to receipt of a claim to said given message by an agent which is downchain
of said given agent in said network.

221.  Apparatus according to claim 212, wherein each of said given agents which has a respective
downchain agent, forwards said given message to at least one of its respective downchain agents, at least

if said given agent has no interpretation policy local to the given agent that applies to said given message.
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