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1
W

orking
Together

�

W
hy

and
how

to
agents

w
ork

together?

�

Im
portantto

m
ake

a
distinction

betw
een:

–
benevolentagents

and

–
self-interested

agents.

h
ttp

://
w

w
w

.csc.l
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k/
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jw
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u

b
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1.1
B

enevolentA
gents

�

Ifw
e

“ow
n”

the
w

hole
system

,w
e

can
design

agents
to

help
each

other
w

henever
asked.

�

In
this

case,w
e

can
assum

e
agents

are
benevolent:

our
best

interestis
their

bestinterest.

�

P
roblem

-solving
in

benevolentsystem
s

is
cooperative

distributed
problem

solving
(C

D
P

S
).

�

B
enevolence

sim
plifies

the
system

design
task

enorm
ously!

h
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w
w
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iv.a

c.u
k/

˜m
jw

/p
u

b
s

/im
a

s/
2

Lecture
9

A
n

Introduction
to

M
ultiagentS

ystem
s

1.2
S

elf-Interested
A

gents
�

Ifagents
representindividuals

or
organisations,(the

m
ore

generalcase),then
w

e
cannotm

ake
the

benevolence
assum

ption:

�

A
gents

w
illbe

assum
ed

to
actto

further
there

ow
n

interests,
possibly

atexpense
ofothers.

�

P
otentialfor

conflict.

�

M
ay

com
plicate

the
design

task
enorm

ously.

h
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w
w
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˜m
jw

/p
u

b
s

/im
a

s/
3



Lecture
9

A
n

Introduction
to

M
ultiagentS

ystem
s

2
Task

S
haring

and
R

esultS
haring

�

Tw
o

m
ain

m
odes

ofcooperative
problem

solving:

–
task

sharing:
com

ponents
ofa

task
are

distributed
to

com
ponentagents;

–
resultsharing:
inform

ation
(partialresults

etc)
is

distributed.

h
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://
w

w
w

.csc.l
iv.a

c.u
k/

˜m
jw

/p
u

b
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3
T

he
C

ontractN
et

�

W
ellknow

n
task-sharing

protocolfor
task

allocation
is

contract
net:

1.
R

ecognition;

2.
A

nnouncem
ent;

3.
B

idding;

4.
A

w
arding;

5.
E

xpediting.
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I h
a
v
e
 a

 p
ro

b
le

m
...

A
1

A
2

A
3

A
4

(b
) T

a
sk

 a
n
n
o
u
n
c
e
m

e
n
t

(a
) R

e
c
o
g
n
isin

g
th

e
 p

ro
b
le

m

(c
) B

id
d
in

g
(d

) A
w

a
rd

in
g
 th

e
 c

o
n
tra

c
t
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3.1
R

ecognition
�

In
this

stage,an
agentrecognises

ithas
a

problem
itw

ants
help

w
ith.

A
genthas

a
goal,and

either...

–
realises

itcannotachieve
the

goalin
isolation

—
does

not
have

capability;

–
realises

itw
ould

prefer
notto

achieve
the

goalin
isolation

(typically
because

ofsolution
quality,deadline,etc)

h
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w

w
w
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/p
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3.2
A

nnouncem
ent

�

In
this

stage,the
agentw

ith
the

task
sends

outan
announcem

ent
ofthe

task
w

hich
includes

a
specification

ofthe
task

to
be

achieved.

�

S
pecification

m
ustencode:

–
description

oftask
itself(m

aybe
executable);

–
any

constraints
(e.g.,deadlines,quality

constraints).

–
m

eta-task
inform

ation
(e.g.,“bids

m
ustbe

subm
itted

by...”)

�

T
he

announcem
entis

then
broadcast.

h
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3.3
B

idding

�

A
gents

thatreceive
the

announcem
entdecide

for
them

selves
w

hether
they

w
ish

to
bid

for
the

task.

�

Factors:

–
agentm

ustdecide
w

hether
itis

capable
ofexpediting

task;

–
agentm

ustdeterm
ine

quality
constraints

&
price

inform
ation

(ifrelevant).

�

Ifthey
do

choose
to

bid,then
they

subm
ita

tender.
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://
w

w
w
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3.4
A

w
arding

&
E

xpediting

�

A
gentthatsenttask

announcem
entm

ustchoose
betw

een
bids

&
decide

w
ho

to
“aw

ard
the

contract”
to.

�

T
he

resultofthis
process

is
com

m
unicated

to
agents

that
subm

itted
a

bid.

�

T
he

successfulcontractor
then

expedites
the

task.

�

M
ay

involve
generating

further
m

anager-contractor
relationships:

sub-contracting.
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3.5
Issues

for
Im

plem
enting

C
ontractN

et
�

H
ow

to...

–
...

specify
tasks?

–
...

specify
quality

ofservice?

–
...

selectbetw
een

com
peting

offers?

–
...

differentiate
betw

een
offers

based
on

m
ultiple

criteria?
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4
R

esultS
haring

in
B

lackboard
S

ystem
s

�

T
he

firstschem
e

for
cooperative

problem
solving:

the
blackboard

system
.

�

R
esults

shared
via

shared
data

structure
(B

B
).

�

M
ultiple

agents
(K

S
s/K

A
s)

can
read

and
w

rite
to

B
B

.

�

A
gents

w
rite

partialsolutions
to

B
B

.

�

B
B

m
ay

be
structured

into
hierarchy.

�

M
utualexclusion

over
B

B
required

�

bottleneck.

�

N
otconcurrentactivity.

�

C
om

pare:
L

IN
D

A
tuple

spaces,
JA

V
A

S
P

A
C

E
S.
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5
R

esultS
haring

in
S

ubscribe/N
otify

P
attern

�

C
om

m
on

design
pattern

in
O

O
system

s:
subscribe/notify.

�

A
n

objectsubscribes
to

another
object,saying

“tellm
e

w
hen

event
e

happens”.

�

W
hen

event
e

happens,originalobjectis
notified.

�

Inform
ation

pro-actively
shared

betw
een

objects.

�

O
bjects

required
to

know
aboutthe

interests
ofother

objects

�

inform
objects

w
hen

relevantinform
ation

arises.

h
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w
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w
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