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and capabilities.

Define rules for making
new commitments
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If
I receive a message from agent
requesting me to do action
at time,
and I believe that
o agent is currently a friend,
o Icando action;
o at time, I am not committed to doing any other action,
Then
commit to doing action at time.
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COMMIT(
( agent, REQUEST, DO(time, action)
), ;33 msg condition
( B,
[how, Friend agent] AND
CAN(self, action) AND
NOT [time, CMT(self, anyaction)]
), ;;; mental condition
self,
DO(time, action)
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(t (employee smith acme))
(NOT (t (employee jones acme)))
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The syntax for a private action

(DO t p-action)
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Action Statements

The syntax of informing

The syntax of requesting

The syntax of canceling a request

(INFORM t a fact)

(REQUEST t a action)

(UNREQUEST t a action)
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(REQUEST 1 a (DO 10 update-database))
(REQUEST 1 a (REQUEST 5 b

(INFORM 10 a fact)))
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(B fact)

((CMT a) action)

E.g.: (B (t

(employee smith acme)))
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E.g.:

The syntax of a conditional action (s s (IS (sladdan

( IF mntlcond action ) Conditional Action Statements

(IF (B (t’ (employee smith acme)))
(INFORM t a

.aalbL NOT 4

E.g.: the following
three actions
constitute a query
about whether fact
is true (b is being
queried and is
asked to inform a):

(t’ (employee smith acme))))

(REQUEST t b (IF (B fact)
(INFORM t+1 a fact)))

(REQUEST t b (IF (B (NOT fact))

(INFORM t+1 a (NOT fact))))
(REQUEST t b

(IF (NOT (BW fact))

(INFORM t+1 a
(NOT (t+1 (BW a fact))))))
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E.g.:
(IF (NOT ((CMT ?x) (REFRAIN sing))) sing)
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E.g.
(IF (B (t (emp ?!x acme)))
(INFORM t’ a (t (emp ?!x acme))))
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(AND (a REQUEST (DO t walk))
(NOT (?x REQUEST (DO t chew-gum))))
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The syntax of a commitment rule

(COMMIT msgcond mntlcond (agent action)*)
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E.g.:

(COMMIT (?a REQUEST ?action)
(B (now (myfriend ?a)))
(?a ?action))

RYE SNV Y

Commitment Rules
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BNF FOR THE AGENT-0 SYNTAX

<program> ::=
timegrain := <time>

CAPABILITIES := (<action> <mntlcond>)*

INITIAL BELIEFS := <fact>*
COMMITMENT RULES := <commitrule>*
<commitrule> ::=
(COMMIT <msgcond> <mntlcond>
(<agent> <action>)*)
<msgcond> ::=
<msgconj> | (OR <msgconj>*)
<msgconj> ::=
<msgpattern> | (AND <msgpattern>*)
<msgpattern> ::=
(<agent> INFORM <fact>) |
(<agent> REQUEST <action> |
(NOT <msgpattern>)
<mntlcond> ::=
<mntlconj> | (OR <mntlconj>*)
<mntlconj> ::=
<mntlpattern> | (AND <mntlpattern>*)
<mntlpattern> ::=
(B <fact>)
((CMT <agent>) <action>) |
(NOT <mntlpattem>)

-
’M%ﬁ(

<action> ::=

(DO <time> <privateaction>) |
(INFORM <time> <agent> <fact>) |
(REQUEST <time> <agent> <action>) |
(UNREQUEST <time> <agent> <action>) |
(REFRAIN <action>) |
(IF <mntlcond> <action>)

<fact> ::=

(<time> (<predicate> <arg>*))

<time> ::=

<integer> | now | <time-constant> |
(+ <time> <time>) | (- <time> <time>) |
(x <iD.teger> <time>)

; Time may be a <variable> when

; it appears in a commitment rule

<time-constant> ::=

m|hl|dl]y
; m (minute) =60, h (hour) 3600, etc.

<agent> ::=

<alphanumeric_string> | <variable>
<predicate> ::= <alphanumeric_string>
<arg> : :=

<alphanumeric_string> | <variable>

<variable> ::=

?<alphanumeric_string> |
?l<alphanumeric_string>
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Airline Reservation

Agents:

* Pis apassenger.

e Cis an airline clerk, a program.
* Sis C’s supervisor.

By confirming a reservation, the airline enters
into a commitment to issue a boarding pass to
the passenger at the appropriate time.



YO

-

roleais slagimawy
AGENT-0 | SJole oo gidoll s (s

March

P

C

N T N TN T

N n N T

to

to

to
to
to
to
to
to

to
to
to
to

T N T O TN

N n N

(V:51Y) Jte

: Please inform me what flights you have

from San Francisco to New York on April 18.
Flight #354 departs at 08:30,

flight #293 departs at 10:00,

flight #441 departs at noon, ..

: Please book me on #354.

: That is sold out.

: Please book me on #293.

: That is confirmed: your reservation number is 112358.
: Please book me also on #441.

: That conflicts with #293:

I am not allowed to double book a passenger.

: Please get permission to do so.

I request permission for the fallowing double booking: .

: Permission denied.
P:
April 18,

Sorry, I cannot get approval.
at the airport

-
’M’?b/
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P to C: My name is P; I have a reservation for flight #293.
C to P: Here is your boarding pass.
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Present a program implementing
a simplified version of the airline representative.

The 1deas behind the program are that

 the relevant activity on the part of the airline is
issuing a boarding pass to the passenger, and

* confirming a reservation is a commitment to issue
a boarding pass at the appropriate time.
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We first define some macros.

(issue_bp pass flightnum time) =>
(IF (AND (B ((- time h) (present pass)))

(B (time
(flight ?from ?to flightnum))))
(DO time - h

(physical_issue_bp
pass flightnum time)))

Explanation:
Issue the boarding pass precisely 1 hr. (h) before the flight.
physical issue_ bp is a private action involving some external events.
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We first define some macros.

(query _which t asker askee q) =>
(REQUEST t askee
(IF (B g) (INFORM (+ t 1) asker q)))

Explanation:
This requests only a positive answer.
If q contains a universally-quantified variable, then
query_which requests to be informed of all instances of the answer to the query q.
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We first define some macros.

(query_whether t asker askee q) =>
(REQUEST t askee
(IF (B q)
(INFORM (+ t 1) asker q)))
(REQUEST t askee
(IF (B (NOT q))
(INFORM (+ t 1) asker (NOT q))))

Explanation:
query_whether expects either a confirmation or a disconfirmation of a fact.
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Now, to define the airline agent,
we define its (1) initial beliefs, (2) capabilities, and (3) commitment rules.

Initial Beliefs:
Concerning the flight schedule:
(time (flight from to number))
And the number of seats available:

(time (remaining_seats timel flight_number seats)
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Now, to define the airline agent,
we define its (1) initial beliefs, (2) capabilities, and (3) commitment rules.

Capabilities:

These are issuing boarding passes and updating the count of the available seats on flights.
So the capability database contains two items:

((issue_bp ?a ?flight ?time) true)

((DO ?time

(update_remaining_seats ?timel ?flight_number ?additional_seats))
(AND

(B (?time

(remaining_seats ?timel
?flight _number ?current_seats)))

(?current_seats >= |?additional_seats]|)))
; update remaining seats is a private action
; changing the belief about remaining seats.

P

Prepared by Kazim Fouladi | Fall 2017 | 3" Edition
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Now, to define the airline agent,
we define its (1) initial beliefs, (2) capabilities, and (3) commitment rules.

Commitment Rules:

(COMMIT (COMMIT
(?pass REQUEST (?cust REQUEST
(IF (B ?p) (INFORM ?t ?pass ?p))) (issue_bp ?pass ?flight ?time))
true (AND
?pass (B (?time (remaining_seats ?flight ?n)
(IF (B ?p) (INFORM ?t ?pass ?p))) (?n > Q)

(NOT ((CMT ?anyone)
(issue_bp ?pass Panyflight ?time))))
(myself
(DO (+ now 1)
(update_remaining_seats
*time ?flight -1)))
(?cust (issue_bp ?pass ?flight ?time)))

Prepared by Kazim Fouladi | Fall 2017 | 3" Edition
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agent

airline
airline
airline
smith

smith
airline

smith

Smith

airline

smith
airline

action

(query_which 1lmarch/1:00 smith airline

(18april/?!time (flight sf ny ?!num)))
(INFORM 1lmarch/2:00 smith

(18april/8:30 (flight sf ny #354)))
(INFORM 1lmarch/2:00 smith

(18april/10:00 (flight sf ny #293)))
(INFORM 1lmarch/2:00 smith

(18april/...)
(REQUEST 1march/3:00 airline

(issue_bp smith #354 18april/8:30))
(query_whether lmarch/4:00 smith airline

((CMT smith)

(issue-bp smith #354 18april/8:30)))
(INFORM 1lmarch/5:00 smith

(NOT ((CMT smith)

(issue-bp smith #354 18april/8:30))))

(REQUEST 1lmarch/6:00 airline

(issue-bp smith #293 18april/10,.00))
(query-whether lmarch/7:00 smith airline

((CMT smith)

(issue-bp smith #293 18april/10:00)))
(INFORM 1lmarch/8:00 smith

((CMT smith)

(issue-bp smith #293 18april/10:00)))

(INFORM 18april/9:00 airline (present smith))
(DO 18april/9:00 (issue-bp smith #293 18april/10:00))
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1 Intelligent Agents

Michael Wooldridge

1.1 Introduction

autenomaus agents. He

its long flight from Earth to
¥ required tacontinually trackits nel decide how

qui el
2 NASA

Gerhard Weiss (ed.),

Multiagent Systems: A Modern Approach to
Distributed Artificial Intelligence,

MIT Press, 1999.

Chapter 1 (1.5)
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Shoham, *Agent-oriented Programming™

§1. Introduction

Present a programming paradigm promotmg a social view of
computing, where “agents™ inferact.

§1.1. What is an Agent?

An agent 15 any entity whose state 1s viewed as consisting of mental
components (e.g.. beliefs. capabilities. choices. and commutments).
So agenthood 1s in the mind of the programmer.

While anything can be wiewed as having mental states, 1t's not
always advantageous to do so.

§1.2. On the Responsible Use of Pseudo-mental
Terminology
Elements required to ascribe a given quality to a component of a
machine:
e 3 precise theory regarding the mental category: a semantics
that’s clear yet close to the ordinary use of the term;
s 3 demonstration that the component obeys the theory; and

* 3 demonstration that the formal theory plays a nontrivial role in
analyzing or designing the machine.

The correspondence of the formal theory to common sense needn’t be
exact.




