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A
gentC

om
m

unication

•
In

this
lecture,w

e
cover

m
acro-aspects

ofintelligent
agenttechnology:

those
issues

relating
to

the
agent

society,rather
than

the
individual:

–
com

m
unication

:
speech

acts;K
Q

M
L

&
K

IF
;F

IPA
A

C
L.

–
cooperation:
w

hatis
cooperation;prisoner’s

dilem
m

a;
cooperative

versus
non-cooperative

encounters;
the

contractnet.
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S
peech

A
cts

•
M

osttreatm
ents

ofcom
m

unication
in

(m
ulti-)agent

system
s

borrow
their

inspiration
from

speech
act

theory .

•
S

peech
acttheories

are
pragm

atic
theories

of
language,i.e.,theories

oflanguage
use:

they
attem

pt
to

accountfor
how

language
is

used
by

people
every

day
to

achieve
their

goals
and

intentions.

•
T

he
origin

ofspeech
acttheories

are
usually

traced
to

A
ustin’s

1962
book, H

ow
to

D
o

T
hings

w
ith

W
ords.
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S
peech

A
cts:

A
ustin

•
A

ustin
noticed

thatsom
e

utterances
are

rather
like

‘physicalactions’thatappear
to

change
the

state
of

the
w

orld .

•
P

aradigm
exam

ple
–

declaring
w

ar.

•
B

utm
ore

generally,everything
w

e
utter

is
uttered

w
ith

the
intention

ofsatisfying
som

e
goalor

intention.

•
A

theory
ofhow

utterances
are

used
to

achieve
intentions

is
a

speech
acttheory.
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S
peech

A
cts:

S
earle

•
S

earle
(1969)

identified
various

differenttypes
of

speech
act:

–
representatives:

such
as

inform
ing,e.g.,‘Itis

raining’
–

directives:
attem

pts
to

getthe
hearer

to
do

som
ething

e.g.,‘please
m

ake
the

tea’
–

com
m

isives:
w

hich
com

m
itthe

speaker
to

doing
som

ething,e.g.,‘Iprom
ise

to...’
–

expressives:
w

hereby
a

speaker
expresses

a
m

entalstate,e.g.,‘thank
you!’

–
declarations:

such
as

declaring
w

ar
or

christening.
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•
T

here
is

som
e

debate
aboutw

hether
this

(or
any!)

typology
ofspeech

acts
is

appropriate.

•
In

general,a
speech

actcan
be

seen
to

have
tw

o
com

ponents:

–
a

perform
ative

verb
:

(e.g.,request,inform
,...)

–
propositionalcontent:
(e.g.,“the

door
is

closed”)

h
t
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p
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•
perform

ative
=

request
content=

“the
door

is
closed”

speech
act=

“please
close

the
door”

•
perform

ative
=

inform
content=

“the
door

is
closed”

speech
act=

“the
door

is
closed!”

•
perform

ative
=

inquire
content=

“the
door

is
closed”

speech
act=

“is
the

door
closed?”

h
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P
lan

B
ased

S
em

antics

•
H

ow
does

one
define

the
sem

antics
ofspeech

acts?
W

hen
can

one
say

som
eone

has
uttered,e.g.,a

requestor
an

inform
?

•
C

ohen
&

P
errault(1979)

defined
sem

antics
ofspeech

acts
using

the
precondition-delete-add

listform
alism

ofplanning
research.

•
N

ote
thata

speaker
cannot(generally)

force
a

hearer
to

acceptsom
e

desired
m

entalstate.
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P
lan-based

S
em

antics
for

R
equest

request(s,h
,φ

)
pre:

•
s

believes
h

can
do

φ

•
s

believe
h

believe
h

can
do

φ

•
s

believe
s

w
ant

φ

post:

•
h

believe
s

believe
s

w
ant

φ
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K
Q

M
L

and
K

IF

•
W

e
now

consider
agentcom

m
unication

languages
(A

C
Ls)

—
standard

form
ats

for
the

exchange
of

m
essages.

•
T

he
bestknow

n
A

C
L

is
K

Q
M

L,developed
by

the
A

R
PA

know
ledge

sharing
initiative.

K
Q

M
L

is
com

prised
oftw

o
parts:

–
the

know
ledge

query
and

m
anipulation

language
(K

Q
M

L);and
–

the
know

ledge
interchange

form
at(K

IF
).
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•
K

Q
M

L
is

an
‘outer’language,thatdefines

various
acceptable

‘com
m

unicative
verbs’,or

perform
atives.

E
xam

ple
perform

atives:

–
a
s
k
-
i
f

(‘is
ittrue

that...’)
–
p
e
r
f
o
r
m

(‘please
perform

the
follow

ing
action...’)

–
t
e
l
l

(‘itis
true

that...’)
–
r
e
p
l
y

(‘the
answ

er
is

...’)

•
K

IF
is

a
language

for
expressing

m
essage

content.
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E
xam

ple
K

Q
M

L/K
IF

dialogue
(A

)

A
t
o
B
:

(
a
s
k
-
i
f

(
>
(
s
i
z
e

c
h
i
p
1
)
(
s
i
z
e

c
h
i
p
2
)
)
)

B
t
o
A
:

(
r
e
p
l
y
t
r
u
e
)

B
t
o
A
:

(
t
e
l
l
(
=
(
s
i
z
e

c
h
i
p
1
)
2
0
)
)

B
t
o
A
:

(
t
e
l
l
(
=
(
s
i
z
e

c
h
i
p
2
)
1
8
)
)
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Q
M

L/K
IF

dialogue
(B

)
(
s
t
r
e
a
m
-
a
b
o
u
t

:
s
e
n
d
e
r

A
:
r
e
c
e
i
v
e
r

B
:
l
a
n
g
u
a
g
e

K
I
F

:
o
n
t
o
l
o
g
y

m
o
t
o
r
s

:
r
e
p
l
y
-
w
i
t
h

q
1

:
c
o
n
t
e
n
t

m
1

)(
t
e
l
l

:
s
e
n
d
e
r

B
:
r
e
c
e
i
v
e
r

A
:
i
n
-
r
e
p
l
y
-
t
o

q
1

:
c
o
n
t
e
n
t

(
=
(
t
o
r
q
u
e

m
1
)
(
s
c
a
l
a
r

1
2
k
g
f
)
)

)h
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E
xam

ple
K

Q
M

L/K
IF

dialogue
(B

continued)

(
t
e
l
l

:
s
e
n
d
e
r

B
:
r
e
c
e
i
v
e
r

A
:
i
n
-
r
e
p
l
y
-
t
o

q
1

:
c
o
n
t
e
n
t

(
=

(
s
t
a
t
u
s
m
1
)
n
o
r
m
a
l
)

)(
e
o
s
:
s
e
n
d
e
r

B
:
r
e
c
e
i
v
e
r

A
:
i
n
-
r
e
p
l
y
-
t
o

q
1

)h
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F
IPA

•
M

ore
recently,the

F
oundation

for
IntelligentP

hysical
A

gents
(F

IPA
)

started
w

ork
on

a
program

ofagent
standards

—
the

centrepiece
is

an
A

C
L.

•
B

asic
structure

is
quite

sim
ilar

to
K

Q
M

L:

–
perform

ative;
20

perform
ative

in
F

IPA
.

–
housekeeping;
e.g.,sender

etc.
–

content
the

actualcontentofthe
m

essage.
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•
E

xam
ple

(
i
n
f
o
r
m

:
s
e
n
d
e
r

a
g
e
n
t
1

:
r
e
c
e
i
v
e
r

a
g
e
n
t
5

:
c
o
n
t
e
n
t

(
p
r
i
c
e
g
o
o
d
2
0
0

1
5
0
)

:
l
a
n
g
u
a
g
e

s
l

:
o
n
t
o
l
o
g
y

h
p
l
-
a
u
c
t
i
o
n

)
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perform
ative

passing
requesting

negotiation
perform

ing
error

info
info

actions
handling

a
c
c
e
p
t
-
p
r
o
p
o
s
a
l

x
a
g
r
e
e

x
c
a
n
c
e
l

x
x

c
f
p

x
c
o
n
f
i
r
m

x
d
i
s
c
o
n
f
i
r
m

x
f
a
i
l
u
r
e

x
i
n
f
o
r
m

x
i
n
f
o
r
m
-
i
f

x
i
n
f
o
r
m
-
r
e
f

x
n
o
t
-
u
n
d
e
r
s
t
o
o
d

x
p
r
o
p
o
s
e

x
q
u
e
r
y
-
i
f

x
q
u
e
r
y
-
r
e
f

x
r
e
f
u
s
e

x
r
e
j
e
c
t
-
p
r
o
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o
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a
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x
r
e
q
u
e
s
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x
r
e
q
u
e
s
t
-
w
h
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n

x
r
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-
w
h
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r

x
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c
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b
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“Inform
”

and
“R

equest”

•
“Inform

”
and

“R
equest”

are
the

tw
o

basic
perform

atives
in

F
IPA

.O
thers

are
m

acro
definitions,

defined
in

term
s

ofthese.

•
T

he
m

eaning
ofinform

and
requestis

defined
in

tw
o

parts:

–
pre-condition

–
w

hatm
ustbe

true
in

order
for

the
speech

actto
succeed.

–
“rationaleffect”

–
w

hatthe
sender

ofthe
m

essage
hopes

to
bring

about.
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F
IPA

“Inform
”

P
erform

ative

T
he

contentis
a

statem
ent.

P
re-condition

is
thatsender:

•
holds

thatthe
contentis

true;

•
intends

thatthe
recipientbelieve

the
content;

•
does

notalready
believe

thatthe
recipientis

aw
are

of
w

hether
contentis

true
or

not.
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F
IPA

“R
equest”

P
erform

ative

T
he

contentis
an

action.
P

re-condition
is

thatsender:

•
intends

action
contentto

be
perform

ed;

•
believes

recipientis
capable

ofperform
ing

this
action;

•
does

notbelieve
thatsender

already
intends

to
perform

action.
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