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A

pplication
A

reas

�

A
gents

are
usefully

applied
in

dom
ains

w
here

autonom
ous

action
is

required.

�

Intelligentagents
are

usefully
applied

in
dom

ains
w

here
flexible

autonom
ous

action
is

required.

T
his

is
notan

unusualrequirem
ent!

A
genttechnology

gives
us

a
w

ay
to

build
system

s
thatm

ainstream
softw

are
engineering

regards
as

hard!

�

M
ain

application
areas:

–
distributed/concurrentsystem

s;

–
netw

orks;

–
hum

an-com
puter

interfaces.

h
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1.1
D

om
ain

1:
D

istributed
S

ystem
s

�

In
this

area,the
idea

ofan
agentis

seen
as

a
naturalm

etaphor,
and

a
developm

entofthe
idea

ofconcurrentobjectprogram
m

ing.

�

E
xam

ple
dom

ains:

–
air

traffic
control(S

ydney
airport);

–
business

process
m

anagem
ent;

–
pow

er
system

s
m

anagem
ent;

–
distributed

sensing;

–
S

pace
shuttle

faultdiagnosis;

–
factory

process
control.
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1.2
D

om
ain

2:
N

etw
orks

�

T
here

is
currently

a
lotofinterestin

m
obile

agents,thatcan
m

ove
them

selves
around

a
netw

ork
(e.g.,the

Internet)
operating

on
a

user’s
behalf.

�

T
his

kind
offunctionality

is
achieved

in
the

T
E

L
E

S
C

R
IP

T
language

developed
by

G
eneralM

agic,Inc,for
rem

ote
program

m
ing.

�

A
pplications

include:

–
hand-held

P
D

A
s

w
ith

lim
ited

bandw
idth;

–
inform

ation
gathering.
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1.3
D

om
ain

3:
H

C
I

�

O
ne

area
ofm

uch
currentinterestis

the
use

ofagentin
interfaces.

�

T
he

idea
is

to
m

ove
aw

ay
from

the
directm

anipulation
paradigm

thathas
dom

inated
for

so
long.

�

A
gents

sit‘over’applications,w
atching,learning,and

eventually
doing

things
w

ithoutbeing
told

—
taking

the
initiative.

�

P
ioneering

w
ork

atM
IT

M
edia

Lab
(P

attie
M

aes):

–
new

s
reader;

–
w

eb
brow

sers;

–
m

ailreaders.
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�

O
ne

view
:

‘T
he

‘agent’answ
ers

the
phone,recognises

the
callers,disturbs

you
w

hen
appropriate,and

m
ay

even
tella

w
hite

lie
on

your
behalf.

T
he

sam
e

agentis
w

ell
trained

in
tim

ing,versed
in

finding
opportune

m
om

ents,and
respectfulof

idiosyncracies.
’(p150)

‘Ifyou
have

som
ebody

w
ho

know
s

you
w

elland
shares

m
uch

ofyour
inform

ation,thatperson
can

acton
your

behalfvery
effectively.

Ifyour
secretary

falls
ill,itw

ould
m

ake
no

difference
ifthe

tem
ping

agency
could

send
you

A
lbert

E
instein.

T
his

issue
is

notaboutIQ
.Itis

shared
know

ledge
and

the
practice

of
using

itin
your

bestinterests.’(p151)
‘Like

an
arm

y
com

m
ander

sending
a

scoutahead
...

you
w

illdispatch
agents

to
collectinform

ation
on

your
behalf.

A
gents

w
illdispatch

agents.
T

he
process

m
ultiplies.

B
ut[this

process]started
atthe

interface
w

here
you

delegated
your

desires.’(p158)

(From
B

eing
D

igital,by
N

icholas
N

egroponte,H
odder

&
S

taughton,
1995.)
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2
A

gents
on

the
Internet

�

T
he

potentialofthe
internetis

exciting.

�

T
he

reality
is

often
disappointing:

–
the

Internetis
enorm

ous
—

itis
notalw

ays
easy

to
find

the
rightinform

ation
m

anually
(or

even
w

ith
the

help
ofsearch

engines);

–
system

atic
searches

are
difficult:

�

hum
an

factors:
w

e
getbored

by
slow

response
tim

es,find
it

difficultto
read

the
W

W
W

rigorously
(itis

designed
to

preventthis!)
gettired,m

iss
things

easily,m
isunderstand,

and
getsidetracked;

�

organizationalfactors:
structure

on
the

netis
only

superficial—
there

are
no

standards
for

hom
e

pages,no
sem

antic
m

arkup
to

tellyou
w

hata
page

contains;
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–
the

am
ountofinform

ation
presented

to
us

leads
to

‘inform
ation

overload’.
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�

W
hatw

e
w

antis
a

kind
of‘secretary’:

som
eone

w
ho

understood
the

things
w

e
w

ere
interested

in,(and
the

things
w

e
are

not
interested

in),w
ho

can
actas

‘proxy’,hiding
inform

ation
thatw

e
are

notinterested
in,and

bringing
to

our
attention

inform
ation

that is
ofinterest.

T
his

is
w

here
agents

com
e

in!

�

W
e

cannotafford
hum

an
agents

to
do

these
kinds

oftasks
(and

in
any

case,hum
ans

getsuffer
from

the
draw

backs
w

e
m

entioned
above).

�

S
o

w
e

w
rite

a
program

to
do

these
tasks:

this
program

is
w

hat
w

e
callan

agent.
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3
A

S
cenario

�

H
ere

is
a

scenario
illustrating

the
kinds

ofproperties
thatw

e
hope

Internetagents
w

illhave:

U
pon

logging
in

to
your

com
puter,you

are
presented

w
ith

a
listofem

ailm
essages,sorted

into
order

ofim
portance

by
your

personaldigitalassistant(P
D

A
).You

are
then

presented
w

ith
a

sim
ilar

listofnew
s

articles;the
assistant

draw
s

your
attention

to
one

particular
article,w

hich
describes

hitherto
unknow

n
w

ork
thatis

very
close

to
your

ow
n.

A
fter

an
electronic

discussion
w

ith
a

num
ber

ofother
P

D
A

s,your
P

D
A

has
already

obtained
a

relevanttechnical
reportfor

you
from

an
F

T
P

site,in
the

anticipation
thatitw

ill
be

ofinterest.

�

D
em

onstrator
system

s
used

today.

h
ttp

://
w

w
w

.csc.l
iv.a

c.u
k/

˜m
jw

/p
u

b
s

/im
a

s/
9

Lecture
6

A
n

Introduction
to

M
ultiagentS

ystem
s

4
A

nother
S

cenario

‘T
he

‘agent’answ
ers

the
phone,recognizes

the
callers,disturbs

you
w

hen
appropriate,and

m
ay

even
tella

w
hite

lie
on

your
behalf.

T
he

sam
e

agentis
w

ell
trained

in
tim

ing,versed
in

finding
opportune

m
om

ents,and
respectfulof

idiosyncrasies.
’(p150)

‘Ifyou
have

som
ebody

w
ho

know
s

you
w

elland
shares

m
uch

ofyour
inform

ation,thatperson
can

acton
your

behalfvery
effectively.

Ifyour
secretary

falls
ill,itw

ould
m

ake
no

difference
ifthe

tem
ping

agency
could

send
you

A
lbert

E
instein.

T
his

issue
is

notaboutIQ
.Itis

shared
know

ledge
and

the
practice

of
using

itin
your

bestinterests.’(p151)
‘Like

an
arm

y
com

m
ander

sending
a

scoutahead
...

you
w

illdispatch
agents

to
collectinform

ation
on

your
behalf.

A
gents

w
illdispatch

agents.
T

he
process

m
ultiplies.

B
ut[this

process]started
atthe

interface
w

here
you

delegated
your

desires.’(p158)

(From
B

eing
D

igital,by
N

icholas
N

egroponte.)
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5
E

m
ailR

eading
A

ssistants

�

T
he

staple
dietofsoftw

are
agentresearchers...

�
P

attie
M

aes
developed

M
A

X
IM

S
–

bestknow
n

em
ailassistant:

‘learns
to

prioritize,delete,forw
ard,sort,and

archive
m

ail
m

essages
on

behalfofa
user

...’.

�

M
A

X
IM

S
w

orks
by

‘looking
over

the
shoulder’ofa

user,and
learning

abouthow
they

dealw
ith

em
ail.

�

E
ach

tim
e

a
new

eventoccurs
(e.g.,em

ailarrives),
M

A
X

IM
S

records
the

situation

�

action
pairs

generated.

�

S
ituation

characterised
by

features
ofevent:

–
sender

ofem
ail;

–
recipients;

–
subjectline;
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–
etc.

�

W
hen

new
situation

occurs,
M

A
X

IM
S

m
atches

itagainst
previousy

recorded
rules.
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�

Tries
to

predictw
hatthe

user
w

illdo
—

generates
a

confidence
level.

�

C
onfidence

levelm
atched

againsttw
o

threshholds:
“tellm

e”
and

“do
it”.

C
onfidence

�

“tellm
e”:

–
agentgets

feedback.

“tellm
e”

�

confidence

�

“do
it”:

–
agentm

akes
suggestion.

C
onfidence

�

“do
it”:

–
agentacts.

�

R
ules

can
be

“hard
coded”;even

gethelp
from

other
users.

�

M
A

X
IM

S
has

a
sim

ple
‘personality’,(a

face
icon),com

m
unicating

its
‘m

entalstate’to
the

user.
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6
A

gents
for

E
-C

om
m

erce

�

A
nother

im
portantrationale

for
internetagents

is
the

potentialfor
electronic

com
m

erce.

�

M
ostcom

m
erce

is
currently

done
m

anually.
B

utthere
is

no
reason

to
suppose

thatcertain
form

s
ofcom

m
erce

could
notbe

safely
delegated

to
agents.

�

A
sim

ple
exam

ple:
finding

the
cheapestcopy

ofO
ffice

97
from

online
stores.

�

M
ore

com
plex

exam
ple:

flightfrom
M

anchester
to

D
usseldorf

w
ith

veggie
m

eal,w
indow

seat,and
does

notuse
a

fly-by-w
ire

control.

�

S
im

ple
exam

ples
first-generation

e-com
m

erce
agents:

–
B

argain
F

inder
from

A
ndersen;

–
Jango

from
N

E
T

B
O

T
(now

E
X

C
IT

E
).
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�

S
econd-generation:

negotiation,brokering,...
m

arketsystem
s.
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�

Jango
(D

oorenbos
etal,A

gents
97)

is
good

exam
ple

of
e-com

m
erce

agent.

�

Long-term
goals:

1.
H

elp
user

decide
w

hatto
buy.

2.
F

inding
specs

and
review

s
ofproducts.

3.
M

ake
recom

m
endations.

4.
C

om
parison

shopping
for

bestbuy.

5.
M

onitoring
“w

hat’s
new

”
lists.

6.
W

atching
for

specialoffers
&

discounts.
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�

Isn’tcom
parison

shopping
im

possible?
W

W
W

pages
alldifferent!

�

Jango/S
hopB

otexploits
severalregularities

in
m

erchantW
W

W
sites:

–
navigation

regularity:
sites

designed
so

thatproducts
easy

to
find

–
corporate

regularity:
sites

designed
so

thatpages
have

sam
e

look’n’feel;

–
verticalseparation:
m

erchants
use

w
hitespace

to
separate

products.
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�

Tw
o

key
com

ponents
ofJango/S

hopB
ot:

–
learning

vendor
descriptions;

–
com

parison
shopping;
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7
R

ealS
oon

N
ow

(E
tzioni&

W
eld,1995)

identify
the

follow
ing

specific
types

ofagent
thatare

likely
to

appear
soon:

�
Tour

guides:
T

he
idea

here
is

to
have

agents
thathelp

to
answ

er
the

question
‘w

here
do

Igo
next’w

hen
brow

sing
the

W
W

W
.S

uch
agents

can
learn

aboutthe
user’s

preferences
in

the
sam

e
w

ay
that

M
A

X
IM

S

does,and
rather

than
justproviding

a
single,uniform

type
of

hyperlink
actually

indicate
the

likely
interestofa

link.

�

Indexing
agents:

Indexing
agents

w
illprovide

an
extra

layer
ofabstraction

on
top

ofthe
services

provided
by

search/indexing
agents

such
as

L
Y

C
O

S
and

InfoS
eek.

T
he

idea
is

to
use

the
raw

inform
ation

provided
by

such
engines,together

w
ith

know
ledge

ofthe
users

goals,preferences,etc.,to
provide

a
personalised

service.
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�

FA
Q

-finders:

T
he

idea
here

is
to

directusers
to

FA
Q

docum
ents

in
order

to
answ

er
specific

questions.
S

ince
FA

Q
S

tend
to

be
know

ledge
intensive,structured

docum
ents,there

is
a

lotofpotentialfor
autom

ated
FA

Q
servers.

�

E
xpertise

finders:

S
uppose

Iw
antto

know
aboutpeople

interested
in

tem
poral

belieflogics.
C

urrentW
W

W
search

tools
w

ould
sim

ply
take

the
3

w
ords

‘tem
poral’,‘belief’,‘logic’,and

search
on

them
.

T
his

is
not

ideal:
L

Y
C

O
S

has
no

m
odelofw

hatyou
m

ean
by

this
search,or

w
hatyou

really
w

ant.
E

xpertise
finders

‘try
to

understand
the

users
w

ants
and

the
contents

ofinform
ation

services’,in
order

to
provide

a
better

inform
ation

provision
service.
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