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i Formal definition of an object system:
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3. Referenz.- Definition 2.1 (elementary object system,)
Semantik An elementary object system is a tuple
OS = (SN,ON 0, p,0,Rq) where SN is the system net,
4- Renew ON o is a finite set {(ON1,m?) ..., (ONg,m?)} of marked
object nets, p and oare the interaction relations and Ry s
5. Garbage the initial marking, which are defined as follows. (The sets
can of places and transitions of all involved nets are assumed to
be disjoint.)
6. Agenten & A it
Komponenten a) A system net is a Petri net SN = (P,T,W) where

1. the set P = P, UPy: of places is divided into dis-
joint sets of object places P, and black-token
places Py, T is the set of transitions,

2. the set of arrows is given as a mapping

—

W : (PxT)U(Tx P) — IN. For W(z,y) > 0 the
arrow (x,y) is called an object arrow if {z,y}N
P,, # () and a black-token arrow if {z,y}N Py #
0.

b) An marked object nets is a marked P/T-net ON; =
(P;, T;, W;) (cf. the Appendiz)*

P, 11t is not very important, which class of Petri nets is chosen for
Univ. Hamburg object nets. To keep definitions simple, we define them as P/T-nets.
(see Appendix)
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M.D. Cohen J.G. March and J.P. Olsen.

A garbage can model of organizational choice.
Administrative Science Quarterly 17:1--25, 1972.

Consider organized anarchies. These are organizations - or decision
situations - characterized by three general properties.

The first is problematic preferences. In the organization it is
difficult to impute a set of preferences to the decision situation
that satisfies the standard consistency requirements for a theory
of choice.

The organization operates on the basis of a variety of
inconsistent and ill defined preferences. It can be described
better by a loose collection of ideas than as a coherent structure;
it discovers preferences through action more than it acts on the
basis of preferences,
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The second property is unclear technology. Although the organization manages to survive and
even produce, its own processes are not understood by its members. It operates on the basis of

simple trial-and-error procedures, the residue of learning from accidents of past experience,
and pragmatic inventions of necessity.

The third property is fluid participation. Participants vary in the
amount of time and effort they devote to different domains;
involvement varies from one time to another. As a result, the
boundaries of the organization are uncertain and changing; the

audiences and decision makers for any particular kind of choice
change capriciously.

Ridiger Valk Objekt Petrinetze Sezte. 30




1. Inhalt

2.Netze in
Netzen

3. Referenz-
Semantik

4. Renew

5. Garbage
can

6. Agenten &
Komponenten

Univ. Hamburg

Problems. Problems are the concern of people inside and outside the organization

Solutions. A solution is somebody's product. .... Despite the dictum that you
cannot find the answer until you have formulated the question well, you often
do not know what the question is in organizational problem solving until you
know the answer.

Participants. Participants come and go. ..... Substantial variation in participation
stems from other demands on the participants' time (rather than from features
of the decision under study) .

Choice opportunities. These are occasions when an organization is expected to
produce behavior that can be called a decision. Opportunities arise regularly
and any organization has ways of declaring an occasion for choice. Contracts
must be signed; people hired, promoted, or fired; money spent; and
responsibilities allocated.
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Komponenten clinging to his arm, a blimp approaching for rescue.
In terms of the garbage can model,
the blimp is a solution,
007 a choice opportunity, and
the woman a problem.
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In the picture's happy ending, the hero is finally picked
up, together with the woman, and a solution by
resolution takes place; the problem is solved
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As women, as well as blimps, make their choices simultaneously, but
independently of each other, a light hero, on the verge of rescue,
may suddenly find himself overburdened. Heavy heroes, in turn,
may become rescuable all of a sudden as their women desert them.
This mechanism, called "fluid participation", creates the
possibility of nonsensical solutions or nonsolutions.

Women may switch heroes too swiftly and end up with an
overburdened hero each time; then, problems are not solved. Or

heroes are rescued just as all women have left; then, a "decision
by flight" is made.

Finally, heroes may be salvaged upon arrival at the scene before any
woman in distress has a chance to grab their arm;
then "decisions by oversight" are said to be made.

Nevertheless, decisions by resolution do occur.
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Fig. 11: Interaction protocol diagram of the FIPA Request and a FIPA
Request-compliant producer-consumer example.
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whb:ask("Name", name)
wb:ask("consume", aldVtS)
action ald = (Agentldentifier) aldV1S.iterator().next()

:access(wb)
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type
2)
Consumer Answer
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_’. . h cond
cond =
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action p2=SI0Creator.createActionRequest
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Agent “Siegfried” #

- = . Agent “Insel”

Jetzt bin ich dran - und ich habe
&ine "11° gewlrfelt.

Agent “game control”

Agent “Marlene”

Agent “Bank”
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Protocol Diagram Register Player

1. Inhalt
2.Netze in Game Control Player Bank Island
Netzen j FrR ;
request e :
l\register(NAME)
3. Referenz- request newAccount(NAME) |
Semantik \< Al J

4. Renew
failugé 5 Qrm
(RN,
5. Garbage Vi :
Sar Toirs inform newPlayer(NAME) 1

6. Agenten & request deposit ks
K \< (NAME, initial_fund)
omponenten 5 inform
inform done
all players

registered
false A true i

i__ N
% inform broadcast
(constructionBegin)

5 :

i7: Mulan conform-structured agent interaction protocol for the registration of
Univ. Hambur,

s player.
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IMarketPlace_
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GameControl_
round
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llsland_
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build

’ IDice_toss

IPlayer_|
request-action build

harvest

— _ request-action tradingPhaseStart
<

1

" inform-done requestaction

F tradingPhaseStart

ot

inform-done :
Careful:
the vertical order
* of arcs on Activations
W requestiaction request-action i is important
timeout tradingPhaseStart
: inform-done

request:action
tradingPhaseEnd

[T itomd
request-action tradingPhaseEnd

L1

bt

inform-done
equest-action
Shorthand notations and AN BuildPhaseStart
full ACL message samples

inform-done

* request-action
buildPhaseStart
:content "((action

(agent-identifier) inform-done J
- inform-done ‘8-

(harvest))")
(inform equest-action _
:content "((done (action %uwldF’haseEnd request-action gameEnd

(agent-identifier) inform-d
(harvesD)))") inform-done
inform-result true/false

- request-action harvest

request-acti
timeout

(request

- inform-result true/false

(inform L
:content "((result
(action

(agent-identifier) [continue] ‘8_ [end of game]

(gameEnd))

true))")
request-action D
k nextTurn

J

Figure 8.14: Agent interaction protocol diagram for the round of the settler?2 game.
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import de.uni_hamburg.informatik.tgi.siedler.insel.*;
import de.uni_hamburg.informatik.tgi.siedler.util.*;




[NOI o) 10 WRISRIP [000301d UOIJORIDUL JUSY :F[°Q OINSI ]

5
=
&
Il
uinjixau
: uopoe-jsenbal
(u((enny
((puzaweb)
[oweb jo pus] l%. [enunuoo] (1a1nuapi-juabe)
uonoe)
}nsai)), JuSU0D:
wiojul
Jul) m
2
as[ej/an.) Ynsa.-uilojul -
SS[e]/an] JNS3I-WIoJuT
((((4sonrey)
Suop-uuojul (Jaynuapi-juabe)
UONOR) 8UOP)), JUBJU0Yy
& o 2 c o &
£ & H
g g
JUOP-WIoJuT € m
noauw m M
A )] o &
JeISaseydp|ing g g
uonoe-jsanbai * - m m
¥ B8UOP-W.o - 5 2 5 2
Jul 3 2 < 3 2
|dwes abessaw 1OV 1N} ) d 3 3 &
PUE SUOIEIOU PUBLLIOUS 0] 553 sLReO-] 5
uoioe-1sanba: 8 g
} BUOp-LWLIOJUI
£
5
pUTd BIT UOTOB-1SaNnbaT
e
J 5
£
auop-wuojul
uelSaseydbuipes) noauw ﬁ
uonoe-1sanbai Uonoe:Senbal \
X
auop-uuojul H
g
peigeseydbuipen H
2
cozom,@cv\ auop-wiojul _Iu m
, 2
1Saseydbuipes) upnoe-jsenbal ~ L m
S
S g
SUOP-WIOJUI £38
= ©
isaniey
pIng Uonoe-jsenbal ||
“1okeldj
punos opel) apel)
“losuoDswen) Tooe|dIoNE| juegj

punoJ” [0JJUODBWERY) :ZJ8|PaIS \

import de.uni_hamburg.informatik tgi siedler.insel.*;
import de.uni_hamburg.informatik.tgisiedler.utl.;

import de.renew.agent.repr.acl.;

56

ald,




Wiirfelphase

access(wb)

action p2-Si0Creator createActionRequesi(
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content’)
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importde.renew.agent ropr.acl";
import java.uti.”;

importdo.uni_hamburg iformati g siediornsol.
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‘content’)
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“AgentiGentiter aid
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Transaktion &;
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&
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Was wollte ich zeigen?

Objektpetrinetze haben ein grofies Modellierungspotenzial
@ reales Objekt <> Objektmodellierung,
@ Reduktion von Komplexitit durch Abstraktion.

Mzt Renew existiert ein effizientes Modellierungs, Simulations- und
Implementations-Werkzeug fiir Anwendungen (mit Nebenliufigkeit)
@ Modell <> Implementation.

@ Plattform fiir verteilte Programmierung

Agentenorientierter Entwurf ist mioglich und bat zahlreiche Vorteile
@& Vertesltheit.

@ Protokoll <> Verbalten.
Netzkomponenten.
@ Hilfe zur Erstellung komplexer Software

@ bessere Lesbarkeit der Software
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