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1
O

verview

�

F
ive

ongoing
trends

have
m

arked
the

history
ofcom

puting:

–
ubiquity;

–
interconnection;

–
intelligence;

–
delegation;and

–
hum

an-orientation.

�

P
rogram

m
ing

has
progressed

through:

–
sub-routines;

–
procedures

&
functions;

–
abstractdata

types;
–

objects;

to
agents.
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1.1
S

pacecraftC
ontrol

W
hen

a
space

probe
m

akes
its

long
flightfrom

E
arth

to
the

outer
planets,a

ground
crew

is
usually

required
to

continually
track

its
progress,and

decide
how

to
dealw

ith
unexpected

eventualities.
T

his
is

costly
and,ifdecisions

are
required

quickly,itis
sim

ply
notpracticable.

F
or

these
reasons,organisations

like
N

A
S

A
are

seriously
investigating

the
possibility

ofm
aking

probes
m

ore
autonom

ous
—

giving
them

richer
decision

m
aking

capabilities
and

responsibilities.

T
his

is
notfiction:

N
A

S
A

’s
D

S
1

is
doing

itnow
!
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1.2
InternetA

gents

S
earching

the
Internetfor

the
answ

er
to

a
specific

query
can

be
a

long
and

tedious
process.

S
o,w

hy
notallow

a
com

puter
program

—
an

agent—
do

searches
for

us?
T

he
agentw

ould
typically

be
given

a
query

thatw
ould

require
synthesising

pieces
ofinform

ation
from

various
different

Internetinform
ation

sources.
Failure

w
ould

occur
w

hen
a

particular
resource

w
as

unavailable,(perhaps
due

to
netw

ork
failure),or

w
here

results
could

notbe
obtained.
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�

A
n

agentis
a

com
puter

system
thatis

capable
ofindependent

action
on

behalfofits
user

or
ow

ner.

�

A
m

ultiagentsystem
is

one
thatconsists

ofa
num

ber
ofagents,

w
hich

interactw
ith

one-another

�

In
order

to
successfully

interact,agents
need

ability
to

cooperate,
coordinate,and

negotiate
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�

Tw
o

key
problem

s:

–
H

ow
do

w
e

build
agents

thatare
capable

ofindependent,
autonom

ous
action

in
order

to
successfully

carry
outthe

tasks
thatw

e
delegate

to
them

?

–
H

ow
do

w
e

build
agents

thatare
capable

ofinteracting
(cooperating,coordinating,negotiating)

w
ith

other
agents

in
order

to
successfully

carry
outthe

tasks
thatw

e
delegate

to
them

,particularly
w

hen
the

other
agents

cannotbe
assum

ed
to

share
the

sam
e

interests/goals?
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2
S

om
e

V
iew

s
ofthe

F
ield

�

A
gents

as
a

paradigm
for

softw
are

engineering:

S
oftw

are
engineers

have
derived

a
progressively

better
understanding

ofthe
characteristics

ofcom
plexity

in
softw

are.
It

is
now

w
idely

recognised
thatinteraction

is
probably

the
m

ost
im

portantsingle
characteristic

ofcom
plex

softw
are.
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�

A
gents

as
a

toolfor
understanding

hum
an

societies:

M
ultiagentsystem

s
provide

a
novelnew

toolfor
sim

ulating
societies,w

hich
m

ay
help

shed
som

e
lighton

various
kinds

of
socialprocesses.

h
ttp

://
w

w
w

.csc.l
iv.a

c.u
k/

˜m
jw

/p
u

b
s

/im
a

s/
7



Lecture
1

A
n

Introduction
to

M
ultiagentS

ystem
s

3
O

bjections
to

M
A

S

�

Isn’titalljustD
istributed/C

oncurrentS
ystem

s?

�

Isn’titalljust
A

I?

�

Isn’titalljustE
conom

ics/G
am

e
T

heory?

�

Isn’titalljustS
ocialS

cience?
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