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Abstract Personal Assistant(PA) agents are cognitive agents capable of helping users handle tasks at their workplace,
The paper concerned the design of a memory mechanism for PA agents, which leads to fairly complex cognitive agents,
Inspired by the idea of Case-based Reasoning(CBR) method,a cognitive memory processor was built to monitor and up-
date the memory of PA. A prototype of the PA agents was developed and implemented in our multi-agent platform

named OMAS, Several experiments show the memory makes the PA agent more efficient in handling the tasks requested
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by the user.
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#:E UTC(Université de Technologie de Compiégne) ]
Heudiasyc L ZEHFH T —FEEFH AR ES SHAHITR
HH PAREI ) X —IAH agent {8 T — R X # SCA
(Structured Cognitive Agent) F4EBRE &, B LFAEH a-
gent AREE LMW I, ] IFEEMEHEHARBHF&. o
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agent FIE5HIH,
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AL (ontology) , 15 PA BB FIA A& (agent 4
R GRS RNE AR S , BT Ak B R e
FA—RHESE (frame) 1B F MOSSY #H47%ER
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3 igfzHEl

IBZRR I R E R A LT RN . #R1E 5 (repre-
sentation language) B JE 5 741 , iCAZ T A T 85 F0 3+ B R 44
HR R B/N, WASHEIZ MR BREBNES . ALEBHSE,

D 40 RS AT#F http: //www. utc. fr/ barthes/MQOSS/

BET ZFAINFK R ILHE, 5 204 28 (frames) . Bl &
(scripts) i X R4 iB1A) 3 4 K0 . Z R4 Scw £
R PA R T — RIS 8RR AT IZ R, H&iE
RN RFBH BT 0. XFEHICAZ (short-term memo-
) AT LIRS IERGES ., R, FHRE—~KBIEZ
(long-term memory) , R XN BB I TFHR.

AXEED PANE B TREHMNNT —MEFHE
FAE L, 3% 5 F 52 45 $ 7805181 (Case-Based Reasoning, CBR)
BHENE R &AM e Rk T —METFRAMICIZER
k. AXHMEEHAREITHEICIZOLE A 8B4, Tk
ey R Bl R R, b T HEICIZHLR, AR T —
Fhsh 012 B, B) Schank Z AT B WICIZH R A
(Memory Organization Packets, MOPs)# &, MOPs E X T
—ANE R AN ERM RN T RSIUETFREE. T
AN BX—H.

3.1 MOPs &#3

TEBAICIZ B R o, 45038 iR F 2 44 (episodes) #B 2 1A
MOPs H# AR FZARMHAL K. —~ MOP 7] LAh —HEH
(norms) TR . 4EN itk MOP B ATTE, BIFIE R E MM
FRLEM BIR B HRNPITES.

MOPs EE 43 H B2 L6 MOPs fiili % MOPs, Ri#
BER—1BEENES, FEEARE TELHMEH MOPs, &
XHE B (case) 8 # 15 3L B MOPs, kiR — 41 E 4
WE-NMEEB BRI ER. BTA K MOPs 8 i B b
K FR %R % £ & (abstraction relations) F13T 42 3% & (pack-
aging relations), H 0, ¥ &R —4 M £ (role) MIE T E
(fillen HEf . BIE—BEBHZ EETUR—TBHME,. &
LRSS —4 MOP, & 3 BiRT — 14 PAMICIZH .
A PA RBBBIATIE N FIRHE R . SWEESBEHL
£%. B 35,5 TR — L5 MOP“Send-Email-Case.
17250, iR T EX RS MOPs, fikErfBLR,
BRFRITEXRR. — L6 MOP A LIE S MR X RE
HREAHh 8 MOP (4] 4 MOP “Send-Email-Case” & MOP
“Send-Email-Case. 1”##I5) . {HAFHE H K&, FiCIZE s
B, L MOPs — B 7 4 , 5 06 75058 23 8 2 UL L Y 7 1% 3
FHEILE] MOPs &£ MEREE.

Send-Email-Task| |Query-Email-Task

B3 PAM—/ET MOPs 8)iciZ A B

3.2 BmA—IERG .

EPASHAPHREARY. RO EHBAZEI
o, FEICIZEMEIEE,

& 4§, PA MFTAL BT 45 248 Mike K% —HHF
BR1E”, 235347, PA 4T % 35 2 MOP“Send-Email. 167,
TE MOP“Case” T, 5t Bl 7= A — 4> X B 3X — 1T 45 B9 & MOP
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“Case. 42”7, M5, X — MOP ¥4 4k & MOP “Email-Service-
Case” T 1§ MOP“Email-Service-Case. 38”7, 4R & Wit — K54k
A MOP “Send-Email-Case” F ) MOP “ Send-Email-Case,
16”7, HEH L H MOP“Send-Email-Case. 16” 7R 3 FE
gz,

Send *Email-Task

Send-Email-Case. 1

B4 P HEAPNSBACILEY

FEX T2 MBS AT, PA S R $hAT T K H e
REFRAEIZ, RERRLR. PABRBSHRAL
PRHEHA, ERSHENANITOX R AERENTE
MOPs FRFRI—.

3.3 MOPs &Hatth 8

FE R —FHTIZ BB I 15, MOPs BERiEAZ F iR A 8
RSN EE, —4H MOPs B4 -1 s AL
Mg A S — R, IRz ME S P iR rE
THEYS%E., Hit, MOPs ARG R E T Dzt B84
AT LIREBUIE B,

AN, MOPs AR — RS, MR A SIS RAENE
. idlZ—BEH E R AR, B InE, J&ATH L
HRES5—MRAIFE ABRFKNT MOP, MRS AR
ABTETF EH) MOPs s, MR A8 — A B 8L 6 MOP., 1
—4~ MOP F 8% T F MOPs #iH MF Bk, AT 8
—AME XA S MOP, M — /% MOP Xk
#4rE/ MOP B 35X~ R MOP B9 E—A-FHi% MOP,
AR 2. TR BR & F- 454 9 — 2 MOPs.

4 =3
X— IR A48 PA ICAZ ALK RSB, LU R I 7 PA
BEEL e & T .

4,1 MOPs &R
AT MOPs HILIZ& i 54K RHREEA T [
HEERER, £1EXT MOP“Case” GE X —1“#
B X REEIH L
1 LI MOSSHERAFERE “Case”

(defconcept "Case”
(:doc "A CASE represents an episode of memory. ")
(:att "time")
(:rel "owner" (:to "Assistant Agent"))
(:att "term" (:one-of :short :long))
(:att "rtag")
(:att "rcount")
(:rel "task" (.to "Service Task")))

TE“Case” F, Af F“ is-a” 58 L B MOPs, X MOPs
BT —A KTl FHR 48 AL 5 89 MOPs 43 R & fl—
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MRTZWEBREIFH MOPs 7 E&#H. flink 2 #,
“Email Service Case” & — 1 “Case”, “Send Email Case” & —
F“Email Service Case”, MOPs 7E 45 7 By {7 B BAK, i
REESBEH. HiN, & PASISIZHR, BFEMTE
HTRRAE D HTFHEERINAE.

F 2 “Case” F#HTF MOPs H9FE-

(defconcept "Email Case"
(:is-a "Case™)
(:rel "task" (:to "Email Task")))
(defconcept "Send Email Case"
(:is-a "Email Case")
(:rel "task” (:to "Send Email")))

(defconcept "Meeting Case"”
(:is-a "Case")
(:rel "task” (:to "Meeting Task")))
(defconcept " Arrange Meeting Case”
(:is-a "Meeting Case")
(:rel "task” (:to "Arrange Meeting")))

% 3 HhfY“Service Task” 5“Case” —RefH B T B4 #
HEATRE XL, o, “Task Arg”5E X T RBRELE S HBEW
BH. “weigh BERFRENMEFSROBEE, BT R
MR

#£3 “Service Task”fI“Task Arg”fy 37

(defconcept "Service Task”
(:rel "executor" (:to "Service Agent"))

rel "applicant" (:to " Assistant Agent"))

att "result” (;one-of ;success :failure))

( H

( B

(:att "return value")
(:att "fail reason")
( H

rel "target” (:to "Universal Class"))

(:rel "arg" (:to "Task Arg")))
(defconcept "Task Arg"

(:doc "A TASK-ARG is an argument required or optional to the
task. ")

(:att "name")

(:att "val")

(:att "weight"))

ot agent ZGHE R TS MBRAWRRUBREE
MEkD:

BAEHFFNTFEE H— RS agent AT

FEAF RSB PA R 5% T IR S agent E 8

TR U R A agents FJLLREBRMBEEFEERNL.

£4 “Agent”HIFR

(defconcept "Agent”

(:att "name")

(:att "position" (:one-of ;local ; remote)))
(defconcept " Assistant Agent”

(:doc "An ASSISTANT-AGENT is a personal assistant agent to help
user, ")

(:is-a "Agent")

(:rel "master” (:to "Person"))

(srel "staff" (;to "Service Agent™)))
(defconcept "Service Agent"

(: doc " A SERVICE-AGENT owns a domain-related knowledge and
processes domain-related tasks. ")

(:is-a "Agent")

(:rel "skill" (. to "Skill")))
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4.2.1 R FEHIETICAK

siciZ ik igiZEiC iz BRI .OIER, R
T PABIANEIBE ). EHCIZ F & F TAEICHZ (working
memory) 1, PA R MEESF M LT X, SHPXERY
AEH,PA—BEKIGER . E2EEICIZ. Ktz
T PARTRRAER, A B FHfTEMZ ¥ S  EH S A E
EE,

H ik, EF R K424 o B 244 E F (episodic cases)
43 P AP ARY . O 5 3 #) (short-term cases, STC); @&
A% {5l (long-term cases, LTC), R f2ER d1 MOP“Case”
B term” KRR . —NFTROIE 4 TEIICZH,
HERPBARNRBEICIE, BB KIARA,

42,2 el ER

CAZ LR 58 AN AR 4 i iz 4 3ER , N 6 s,
AFER CEEGAMEICIZEH. 2243885 H 5 MA
HTFREM 1N BHR. SFALICIZIR, AXTAHT
5 AT R B B EHZ R RS . BN
2,14l F CBR &M 4R &3 3 2 (Retrieval, Reuse, Revision
#t Retention)™™, #R4E PA MFipIR A, 51 MM L AW F
A%

B 6 ICIZALFEE T ARG S

—H PA G H P el H A agent K EBITH A, AR E
BEEsEE. WREBSR-THNES, M=d—1E
BIEH, BN PA KR R B — 58 8 5 605660 F 2480
HEEEY X —RH. EPAEKRETX—TEMEBLY
EER, EHRINCIZ BB R .

WHZRBAEICA AL FRS R IEH, A T A3 PA i
AP S SRR RES] . KRBT —-HaBEEy
2 DAL B EZ B — g MOP, i MOP 4,
EHYHEL RN LB RRIE (BT SR EEERE
%) ;21 #F I MOP F B AH LA 3541 MOP (B EHRHD.
2 3O3R A A B 3 4B ( Nearest Neighbor) B 7 318 2 {4
KOIRFIBERY . WRK R IABIZR G, WM ZFF 5540 3 k4T
%,

HERRT—MHELKMIEREG, PA BB, T

RREEAES o] 8 X e B R B = AR . Z2EEIRUL, [
REMZBIMREE R T — W “IKB email H1hk” 52
%, PA B HRATES SR BEHETRYMRGT
ESFTHNER. MRIBERABROES B EHSW,PA
Hek A 15 R ARG AT R B P 0“2 WO 1) 745 R, LA gk Sp it fa]
HR,

— B 4AMEF S0, PA shs shicE R . 5 HEH
REVEH B R PRBIFFRFLE PA BiCiZE+,

T PR AL B — S B R B (B R M) RE T i
AR, 4R T RENCIZA R EREMERIE. B,
FOCKIRLE R R ROE N THBORA BESRERE
IEBHE BRI T e,

IIZEIERERH AN, —BRES, IEIZIERS o
PA HHPRS B, B — T 2E K SRS (AMEF 1Y
B P E SRR MG EF MR R, araER
PRTE BRI A AT b - — 155 W W e b JER £ 2 TR R
PREL, WA 7 B, RE AR 5 SE U AR 40 1 R BB S

.
TEEl
= (agent, task, data) =
Action= create Action = :update Action = :save
New-task Find-recent-short-ferm-casc || [ nd-recent-short-term-case

(agent, task, data) (agent) (agent)
Tew-shorenTrcase Update-knowledge-base Update-knowledge-base
(agent, new-task) (agent, task, data) (agen task, data)

> &

Memorize
agent, case

Remind
(agent,
Q

Reason
(agent, past-case, current-case)

B7 BRAEEEH

4.3 WBIZNHMNES

T — B R, BB & 8 PA &P, A
SCEEERHR, ¥R F &G, PA B ahigablH. igiz
VIR STE S R P EL TR RS

AICH PA A — A0S 8802, T LUl g 4347 P
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FHMHSEAD  BE—TRENFLERLEEEX—TF .
B E 8 A—A“FRE email HihE” S IEEPRAE. SiEH—
IR EHAR. —BFEA—TRE, PA KA “= exe-
cute” ik, WMBREXRE S, PA [ F P e HAth agent 2
[a], 4% a] B A B 2% B “ = resume” FEE AN, WER PA %
AR, 7E“ = execute” T B M LB — KRB HAE., PAKY
1C1Z5 R G = execute” T B FI“ = resume” i .,

R RAUEN 8 wgend 0 5A” A

“Do not understand”
»

“Retry” KA
M ED ]
KA H 2R Ky failure

B 8 GEAC(_get-email-address-conversation) 2:ig B R 75 &

FE ST, PA WA F T HBUE S5 5048 47 8 8 i
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XAAbRE, B A ARSI (A “her”, “it” %) BRTHTR
BN AT, M FAYHERIA, SEREFA S8
K person” B EMILFSHUE. X T, TEREH
PSS target I
4.4 BiZHEE PA R X R

IR B RES Py, S HAEREFRN X
R.ARHIRAEESR AR AR,
4.4.1 deithusl B Ak

ZA&3CH, PA AR (il 9 Brao A& 3 MER: O Bh#
BEEHHELR: OFBIEHE 1 RSF agent BHAF 5
QM RICIZEHMERIER .

I BRE T ARG, B P BHREANE AT
AR TS, 3 H X S AR A BB R B 2 T A A MR
FE R & B SEBI A B0 I B3 s sl MA.,

Isa
Has an attribute of

Has a relation of §—>

H9 —A PA kL

Wb IR BB A (R B AR SR PA SRANFI AR .
Hifi, I T — 1 F £ Flat, PA By 25 Hi F A PUE, A
T RBMAHT AR, B, Bug A P &R “Kelly” ) A
BNAER. FiG PATRASBMA B EFEEL RS
agent BAT. JER,PA X B HRFEERIZF, idRFX
— B iR, HE R AR E, B8 — A person” #E & T 1 52
B, A2 R Kelly”,

4.4.2 RlCH B R AR

PA WEFEERICR G HAD agent M8 i R B
TR A7 MIRZE L TEH E PA BAIRER, 3
BB PA RS Z UL B, Hln, ZFE 4 PA® Assistant-A-
gent. 17 4F % “Send-Email-Task, 1” TITEB “ Assistant-Agent.
1" B agent—R % agent“Email-Agent. 1733047, I &
10 7R

K
Email-TaSk‘
-Task

H . 5
.. hiashy ‘

Meeting-Agent

10 “dEsEf 4 iR
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— BB RS, PARE B AR EFAER X —
E5 ) agent GER IR PA SE A MK IR S agent), &
M, PA B AEICIZ P B WDE I B B — T B I 58 Bk KAT
FHIRG, T WRIITXRMES”, X RHIAT R AL
WHESR,

4.4.3 ERAKER P RE

AL PA WA BRZEEH A B 3. Bk,
L3 FAAMIBNHEERSIAFPFEER, REES
BV . AR EEGE,

4.5 Agent £&

PA # % agent ¥ & OMAS (Open Multi-Agent Sys-
tem) "I RS, & R A B9 agents #E Allegro Common
Lisp® Version 8. 1 333 F L8, OMAS ¥ & &~ MBI
&, HARAE T RAIA A agent 1T ML I — L6 37 H. OMAS
FETE 3 R agent BIRS . ©BR % agents(service agents, SA) ;@
A A% B agents(personal assistant agents, PA); QB FE &
(B IR B f5 3% agents(transfer agents, XA)., BR& FE—4
PA HIIl4% agents #IELLLX AN PA 2 Hh.0 B B AT, 38 # 7
AP EN EEFT. HABK SAs f1 XAs @ ¥ 347 T ARIKIHL
#. PAETFROMICIZAEER T HRAERRIES MOSS %
R, MOSSIER R —#ET PDM(Property Driven Model)
BRI R A SRR E T

5 ik

RS, MR EREN R A &8 TSR MmaN
BHHAEMN PA BN B T EHE . FXHER
WHEERT 34 agent: —PMEAITIZHLE M PA F1 52 A%
BB SAs, PA B A—MEGAIIABIEL, AR BY A P AL
BHE T/ WEEFIEG. ZHSN. ZHSUERE.
SAs B &— B SA FI— TSI SA, B4 SA BEEMR
FHREEHhE & 2 R i TR B9 HiBE. &3 PARF Y
A4 BUH SR RSB R,

A& 3 7E OMAS-MOSS V7. 0 & 3012 PA fi Xtz
PABTHELY ., SRR, AAEFLAHEFE . EATREER
PERAAZEE,IC PA LEIEIZ PAE R BEEA K,
Xl R AL TR WA BT AR, ST B R M LB 4
DL R fb BHE S P fLIR%E,

AR RIEE RN 5812 PA S H I JLAURE 5 5
£, # 5 BRIEIC PA T3 & F R4 o ik A 25 8, IR AR
IRRA I, FTi21Z PA REEF o = A8 B A
B, ARSI T . % 6 878 T1ic1Z PA gLz #h iR 5
—At AU, R 7 Bo8 TIEIZ PA #BEERS“&ilat e sh3e”
IR .

5 M “Kejia”B i Tkt &35

User: Please arrange a meeting for tomorrow 10am,
Agent; Who will attend the meeting?
User: Kejia and kelly.

User: What is Kejia’s email address?

Agent: As far as 1 recall, the email address you want should be: ("kejia.
chen@utc, fr").

Agent: Would you like to do something else?

User: Send a mail to her.

Agent; What is the object?




#6 HpRiE"it”

User; Do I have a meeting tomorrow?

Agent: Yes. You have meetings:

("time; 10; Attendees; Kejia; Room: C230; Topic: About thesis modifica-
tion, ")

User: I want to cancel it,

Agent: Well, this meeting has been cancelled.

T “BHKVUEFFH—IEERFE

User: Please arrange a meeting for tomorrow 10 am.

Agent; Who will attend the meeting?

User: Kejia and Kelly.

Agent; Where will be hold the meeting?

User: Room C230.

Agent: What is the meeting topic?

User: About thesis modification,

Agent: This meeting has been arranged. (A new case has been added in the
memory)

Agent: What else can I do for you?

User: Please arrange a meeting for tomorrow 10am,

Agent: Sorry, you have arranged a meeting at that time, What about anthor
time?

User: At 3 pm.

Agent: Who will attend the meeting?

6 HXITE

IR, — R ER T3 PA 2B HFEM#ICZE8E .

Vere 1 Bickmore £ T HOMER agent’??!, HOMER
A—MARBICIZE(—HZ RN SE , MU FRE S X
HOMER 53 £ 5 ) [F1 .

Lashkari 28 A7 3648 T 2 F i 12 19 #: 3 (Memory-Based
Reasoning) 7 R IR A P AR, B —4 R P A7 8 FIAH RL
HIETEERIC RAE agent FUIEIZH . WEICIZFRBEHICRA
B Z 5 » agent ZEFTRVIE OL I XF — AT R #E47 HU .

Ferret 1 Grau® 48 f — 1 #8 & MLK (Memorization for
Learning Knowledge) ) & 4t , K¢ 55 2% A9 15 I LS 2 B (con-
ceptual graphs) WIE R AL BiCiZF. MLK FFigh H#E
N2 3 B IR, L HAE B/ s iR B AT

Lerman 1 Galstyan™ ¥4 agent B9 57 247 H & 33— 4
% agent REMIBEBRE T, agent I HICIZ, M agent R
At L EB R EOR IR RAERN S RRE.

A 3INTEHEHEEA N IIE:

Nguyen B & B~ A3 B agent, £ 1 T fi4& X PA A
EUIMIRS BRI —MEWCRICIZERL, TR o
gent #F BDI &, T LIHT— M EHEN R FLIE.

Koide 1 Yamauchil®) — R agent LW T —#F
FHILIZ. R agent BEX 3 H LB ILLE AR
B. AT, X— agent REETETF—NEFRFHRWTR, F A
REEE 2 agent A H.,

Guzzoni % A1 7 DARPA PAL i+Ri# CALO T B #
R EBERET BDISER, R, X—5 HEE AL
Al wizzards A wEFE —~MIANDRK., SX—TEM
], 2B BH agent RHFEMBTELEEM.

BRIE FIHRTAERIAFRT I —REHEMICIZHLE

RATH. AXTHEGETRANTR HA LG,
HEE T —MEBIEZ M — M REhE.

ICIZAEBEMT PA MERE, BRIZXFAAM BT UL
ZH. R, RIMNFBTEEELSE RO T HTLR, AT
SR FRAE X — S0P 8 — B B R DR T B . 7R
B agent BRI (SCAVREZR &, X THT I SR Fi T BV B PA
HAEMBIMNG TG RTBEESE TIEPH B0,

Bk TAERNIAE PA B2 M, T REAHERFE .
OEAZEEMAMER PA AR, X—¥IEXFER
LB QMM K Z AL F R, Bl R BUE &5 Z M L . XBE
PATTABHIARRAES  EEEFHBIRTR. BRITTLUA
PLASE T J iR LXK — K .
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