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OUTLINE

 Artifact Based Organisations

* Organisation, Agents, Awareness

 Embodied Organisational Artifacts (EOA)

* A Language for Programming Embodied
Organisationss
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PART 1

Artifact Based Organisations (for MAS)
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A&A INTERACTIONS

AGENT(s)

percepts

Ease designers (and agents) to takle problems
>a°“°”‘°’ at the right domain level

Avoid facing with low level mechanisms and constructs

Maintain the same level of ABSTRACTION
in conceiving interactions from A to A

ENVIRONMENT
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A&A INTERACTIONS

AGENT(s)

Ease designers (and agents) to takle problems
percepts >a°“°”‘°’ at the right domain level

Avoid facing with low level mechanisms and constructs

Maintain the same level of ABSTRACTION
in conceiving interactions from A to A

ENVIRONMENT

Agents do not operate upon “‘component
based” middleware, nor Java Objects....

Shaping interaction based on agents basic
activities: Action and Perception
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A&A INTERACTIONS

AGENT(s)

Ease designers (and agents) to takle problems
percepts >a°“°”‘°’ at the right domain level

Avoid facing with low level mechanisms and constructs

Maintain the same level of ABSTRACTION
in conceiving interactions from A to A

ENVIRONMENT

__________________________________________________

Agents do not operate upon “component | | . @:J
based” middleware, nor Java Objects.... 2

Shaping interaction based on agents basic | |
activities: Action and Perception 92 @] i.
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ARTIFACT COMPUTATIONAL MODEL

OBSERVABLE
EVENTS ~~od
GENERATION

<EvName,Params>< <

USAGE
INTERFACE

ARTIFACT
MANUAL
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A&A Functional Approach

(1) joinWorkspace (WName,-Node)

(2) moveToWorkspace (WName ,-Node)

(3) quitWorkspace (WName)

(4) use(AName,UICntrlName (Params) ,?SName,?Timeout ,?Filter)
(5) sense(SName,?Filter,?Timeout ,+Perception)

(6) focus (AName ,?SName,7Filter)

(7) stopFocussing (AName)

(8) observeProperty (AName,?SName,?PFilter,+Property)
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A&A Functional Approach

1) joinWorkspace (WName,-Node)
2) moveToWorkspace (WName ,-Node)
3) quitWorkspace (WName)

(
(
(
(4) use(AName,UICntrlName (Params) ,?SName,?Timeout ,?Filter)
(
(
(
(

) sense(SName,?Filter,?Timeout ,+Perception)

) focus (AName ,?SName,?Filter)
) stopFocussing (AName)
)

observeProperty (AName ,?SName , 7PFiltr ,+Property)

5
6
7
3

_______________________________________________________________________________
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op_1 op.3 op-4  PRACTICAL FUNCTION | | EPISTEMIC FUNCTION

________________________________________________________________________________________________________________________________________________________

EMSE - G2| Séminares, April 2009 Embodying Organisations




ORA4MAS
Power Back To Agents

e (QOrganisations are based on Coordination Artifacts

= Encapsulating organisational functions
® Decentralised management

® (Openness
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ORG ARTIFACTS

e (Organisational state(s) and rules, conventions
and norms are embedded in organisational
artifacts

® ecncapsulate organisational functionalities
--services-- for agents

= functional and purposive approach

= agents purposes are to exploit org artifacts in
order to participate in organisational activities
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ORG (STAFF) AGENTS

e (QOrganisational dynamics are elicited by (proactive)
organisational agents

® Responsible of management of activities inside
the organisation

= observing, monitoring, reasoning and deciding about
conventions, norm violation, sanctioning
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Organisational Specification (OS)

® Moise+ is actually used as OS in ORA4AMAS

® organisational model specifying 3 pivotal
dimensions of an organisation

1. structural specification (roles and groups)
2. functional specification (goals, missions, schemes)

3. deontic specification (norms, obligations and
permissions)

EMSE - G2| Séminares, April 2009 Embodying Organisations
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ORA4MAS

[ OrgBoard [ GroupBoard [ SchemeBoard NormativeBoard
OrgSpecification OrgBoard OrgBoard OrgBoard
= = — =
Group Boards Type NormativeBoard NormsStatus
= = —
Scheme Boards PlayableRoles ResponsibleGroupBoards
= = —
Normative Boards PlayersOfRole Type | F P _updateAgentStatus >
= = Z
‘] SchemeBoards PlayableMissions ~
—
O+ getOrgAgents PlayersOfMissions
-
O |+ _getMemberAgents adoptFole GoalsState
CeaveRole > b
..... ( registerOrgArt > O
--}--«_addfremoveScheme O
b isMember D
O T setGoalAchieved
Z
z

® Few operations triggerable by agents and observable
properties allow to manage the overall organisation

® [he organisation control agent activities by
coordinationg them thorugh events and signals
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(_ getMemberAgents

-« registerOrgArt >

ORA4MAS

[ GroupBoard

OrgBoard
—=
Type
—=
PlayableRoles
—=
PlayersOfRole
—=
SchemeBoards

+- adoptRole
< _eaveRoe >

-t addiremoveScheme >
b« isMember D

Z
z

[

SchemeBoard

OrgBoard

—X

NormativeBoard

—X

ResponsibleGroupBoards

—

Type

—

Playab

leMissions

|

PlayersOfMissions

-

GoalsState

leaveMission

setGoalAchieved

i

NormativeBoard

OrgBoard
—

NormsStatus

----- _ updateAgentStatus
Z

To bring about organisation, create, modify and use
it, agents need to know the semantic of ORA4MAS

operations/properties

Artifact Relevant Facts:

- events, effects, observable states
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PART 2

Organisation, Agents, Awareness
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Organisations in MAS (global picture)

% Designer / Observer

Hubner and Boissier. Organisation Oriented Programming of MAS. Tutorial @ AAMAS 2009
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Organisations in MAS (global picture)
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Organisations in MAS (global picture)

Emergent
Pattern of
cooperation

Predefined
Pattern of
cooperation

-

' 1 Organisation Entity

e e - ol

Subjective
Coordination

Obijective
Coordination ¢

Organisation Centred

Organisation Specification

Agent$Centred

X

Observed Organisation

Hubner and Boissier. Organisation Oriented Programming of MAS. Tutorial @ AAMAS 2009

esigner / Obsérver

Bottom-up

Top-down

15



Organisations in MAS (global picture)
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Organisations in MAS (global picture)
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Organisations in MAS (global picture)
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Organisations in MAS (global picture)
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Organisations in MAS (global plcture)
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BRIDGE THE GAP

BELIEFS

MISSIONS
PLANS

DEONTIC RELATIONS

ACTIONS PERCEPTIONS E i NORMS
INTERNAL EVENTS E : SANCTIONS/REWARDS
AGENTS E " ORGANISATIONS

e Agents and Organisations are shaped on different
concepts and notions

- Agents are designed/programmed in terms of goals,
beliefs, plans

= Orgs are designed/programmed in terms of roles,
norms, missions...
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PART 3

Embodied Organisational Artifacts
(EOA)
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Human environments are instrumented with embodied

resources (and staff agents) aimed at assisting activities.
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A visitor entering the hospital has no way to direct
comunicate with "the hospital”, nor has a complete knowledge

of the organisation behind
EMSE - G2| Séminares, April 2009 Embodying Organisations
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HUMAN ENVIRONMENTS

Clients (patients) ignores the mechanisms and the
structures at the basis of the organisation
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Nonetheless, visitors find those things which they are
interested to, and find means to achieve their

EMSE - G2| Séminares, April 2009 goal s Embodying Organisations
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UNAWARE INTERACTIONS ??
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SITUATING ORGANISATIONS

e Situate the Organisation in order to ease agent’'s
computational load

= No need to know organisational structures

= situated org automatically update its states since agents

¢ Maintain Organisational Specification and artifact based
infrastructure exploitable by agents that are aware of the
organisational functioning

® Deploy environmental artifacts with the aim to situate the
organisation in agent’s world
= agents that are not aware can indirectly interact with the organisation

= no more need to bring about organisational concepts

EMSE - G2| Séminares, April 2009 Embodying Organisations
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INFRASTRUCTURES FOR CONTROLLING

AGENTS ACTIVITIES

In an instrumented evironment, conformity of agents
behavior can be obtained (at least) in 2 ways:

1. REGIMENTATION as practical impossibility . agents can't
perform undesiderable activities

- agents can't violate (i.e. barriers)

2. ENFORCEMENT through utility values : incentives
(sanctions) to promote (prevent) (un)desired behavior

- agents are free to obey or violate (i.e. traffic lights)

Embodied Organisational Artifacts (EOA) implement both

EMSE - G2| Séminares, April 2009 Embodying Organisations
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EMBODIED ORGANISATIONAL ARTIFACTS
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EMBODIED ORGANISATIONAL ARTIFACTS

Special Environmental Artifacts which are directly
deployed and controlled by the organization:

EMSE - G2| Séminares, April 2009 Embodying Organisations
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EMBODIED ORGANISATIONAL ARTIFACTS

Special Environmental Artifacts which are directly
deployed and controlled by the organization:

¢ |n order to rule and enable agent activities

- rule means coordinate and prevent deviation from
undesiderable states

- ehnhable means allow and provide means to achieve
goals
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EMBODIED ORGANISATIONAL ARTIFACTS

Special Environmental Artifacts which are directly
deployed and controlled by the organization:

¢ |n order to rule and enable agent activities

- rule means coordinate and prevent deviation from
undesiderable states

- ehnhable means allow and provide means to achieve
goals

e Examples: alarms, automatic doors, ticket-machines

EMSE - G2| Séminares, April 2009 Embodying Organisations
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Mediating Role
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CHALLENGES

e Estabilish a functional (programmable) relation
between environmental facilities and organisation

= Dbidirectional

® Agents intentional actions to give rise to functional,

unaware, collective phenomena

= controlled by an organisation

® Reconciling emergence with cognition, intentional
behavior with social function, planning agents with
unaware cooperation/coordination

(*) Cristiano Castelfranchi, Engineering Social Order. ESAW 2000
EMSE - G2| Séminares, April 2009 Embodying Organisations
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COUNT-AS

Count-as is a powerful "abstraction tool" to manage the
relation between EOA and OA:

® “count-as” is a special relation between

- the effects of an action performed by an active entity in
the environment (say an agent) and

- those special effects of that action which can be
addressed on the institutional dimension of the system.

e Allow the organisation to automatically recognize world
facts (events, states) and thus to update

EMSE - G2| Séminares, April 2009 Embodying Organisations
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THE COUNT-AS EFFECT

® A normal action of an agent count-as a conventional or
an institutional action once it is contextualised in a
particular institutional situation (Searle 69, Tuomela 99)

d, O COUNTAS a+a” o+o’

ENV ORG

® The relation is form the concrete environment (brute
facts, env-facts) to the organisation (i-facts, org-facts)

fact > org-fact

COUNT-AS

ENV ORG

EMSE - G2| Séminares, April 2009 Embodying Organisations
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FEEDBACK

A dual relation is envisaged to manage relations from
organisation to environments

org-fact ————env-fact
ORG ENV
S t
. Environment M Organisation — a—
<— — |
Agent -A—- S :
I

' feedback
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LINK RELATIONS

EMBODIED ORGANISATIONAL

: i i ORA4MAS
| ARTIFACTS : : (O adoptRole
E i E (O leaveRole
| - N ; |
E i E 4’2 2 adoptRole'
E i count'as_ i GroupBoard
: use O enter ad?ptRoIe(patlent) :
: /v | ! e N - N
: O  exit B E !
! Door ~ 1 ! (O committMission O
i N N : (OsetGoalAchieved O
i use ! :
| f N |
: ! N\ I e —— N
Agent I | \ I
: , feedback \: SchemeBoard OrgBoard
: | disable(open) i\ , \
| : LN
. : : N\
: : \
5 | ; O A Norm is specified
i | i O for the max # of
: : : NormativeBoard
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PART 4

A Language for Programming Embodied Orgs
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ORG RULES

A language to define relations between EOA and OA is
provided

e Used to prgram ORG dynamics at an high level of
abstraction:

- Syntax (EBNF)

- Dynamics (example)

EMSE - G2| Séminares, April 2009 Embodying Organisations
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Programming ORG MAS (|

ORG -~ MAS (Agent. Workspace , ORG — RULE. OS) A&A Organisational System
Agent (agentName,agent Prog)
Workspace (o . Artifact, AgentBody)
Artifact (OA}|(EOA)
EOA lartifactName. artifact Prog) EmbodiedOrganisationalArtifact
OA lartifactName artifact Prog, 0S') OrganisationalArti fact
agentName {7 Agentid
agentProg (step.mState perSiate. nextf .acif . C) agent program
step Perc | UpdSt | ChAct | ExecAct cycle step
perState (a - fact) Artifact related Percept state
action joinWsp(o) | quitWsp(O) makeWsp(o) wOorkspace actions
usel &, oname, opars.sid | timeout) sense(sid, filter. uimeout] use/sense actions
focus(a.sid _perp) | stopFocus(a) | cbserveProp(a,pname) observation actions
artifactName (@, T). Artifact
artifactProg (ic,a — obs — prop. instate) artifact program
e { guard\op - name) usage interface control
instate (wstate,var,o) execution model
0 (@,0p — name.op — state,op — cxt) pending operation
EMSE - G2| Séminares, April 2009 Embodying Organisations
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Programming ORG MAS (ll)

a — fact
a - obs — prop
a - event

@ prop - ev

(a -~ obs — prop) (a - ev)
{artifactName. prame -+ pvalue)

(a— prop —ev)|la —op —ev)

(artifactName. evtValue : evilype)

Artifact Relevant Fact (Percept State)
Artifact Observable property

Artifact Event

Artifact Property(-related) event

a-— op — ey {artifactName . opName, resValue : reslype) Artifact Operation-related) event
ORG — RULE leffect)|(count — as)|{feedback) Organisational Rules
effect {::fa_d:: HopName) {%> Operation Qutcomes
count — as {fact) — (org — fact) Count as Rules
feedback (org — fact) — (env — fact) Regimentation and Sanctioning Rules
Sfact (env — fact}|(org — fact) Relevant Fact
env — fact {a— fact) Environment Relevant Fact
org — fact la— fact) Organisation Relevant Fact

EMSE - G2| Séminares, April 2009
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A SIMPLE (not yet complete)
EXAMPLE

According to the organisation, a visitor entering in a
hospital reservation desk has to:

1. Announce himself

2. Pay the visit at the automatic machine

3. go_out

The room has a maximum capacity of visitor at the same
time (# of attending patients). A staff agent (guard)
controls wether patients go out without paying:

1. To call police (and provide fines)

EMSE - G2| Séminares, April 2009 Embodying Organisations
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Phase 1:

Define Organisation Specification

EMSE - G2| Séminares, April 2009
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ORGANISATIONAL SPECIFICATION

visitor guard

- STRUCTURAL
SPECIFICATION

Hospital Reservation
Desk Group

. FUNCTIONAL SPECIFICATION
Patient

/ m1 Guard

Pay

go_out me

Announce
call_police

EMSE - G2| Séminares, April 2009 Embodying Organisations
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OA (ORA4MAS

[ OrgBoard [ GroupBoard [ SchemeBoard [ NormativeBoard
OrgSpecification OrgBoard OrgBoard OrgBoard
= = = =
Group Boards Type NormativeBoard NormsStatus
= = =
Scheme Boards PlayableRoles ResponsibleGroupBoards
= = =
Normative Boards PlayersOfRole Type (_updateAgentStatus >
= o Z
1 SchemeBoards PlayableMissions -~
—
Ot getOrgAgents PlayersOfMissions
-
O < getMemberAgents Ot adoptRole GoalsState
O eaveroe > 1
..... C registerOrgAt D O-'-
D -+t add/removeScheme O
T ¢ isMember D
O I setGoalAchieved
Z
z
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Phase 2:

Deploy Embodied Organisational Artifacts (EOA)
to instrument the Environment

EMSE - G2| Séminares, April 2009 Embodying Organisations
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EOA (1)

EOA 1
ArtifactName: Room, emse.g2i.artifact.room (- )
uic (operations): enter, exit n_visitor| n

a-obs-prop: n_visitor

a-op-event: enter, (op_triggered);
enter, (op_complete); (O  enter
exit, (op_triggered); O  exit
exit, (op_complete);
a-prop-event: prop-changed, n_visitor M——
Room
EOA 2 - N
ArtifactName: Alarm, emse.g2i.artifact.alarm
uic (operations): ring, call_police
a-obs-prop: -
a-op-event: ring, (o_p_trlggered); O  ring
ring, (signal,440Hz)
ring, (op_complete); O call_police
call_police, (op_triggered); | ,

call_police, (signal,120Hz)
call_police, (op_complete);

a-prop-event: -
EMSE - G2| Séminares, April 2009 Embodying Organisations
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EOA (1)

EOA 3
ArtifactName: Cash_Desk, emse.g2i.artifact.cashDesk
uic (operations): pay
a-obs-prop: -
a-op-event: pay, (op_triggered);
pay, (signal, receipt)
pay, (op_complete);
a-prop-event: -

EMSE - G2| Séminares, April 2009

( )
O  pay
‘_‘
Cash Desk
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Phase 3:

Define COUNT-AS relations to notify
Organisational Artifacts (OA) about agent’s
activities

EMSE - G2| Séminares, April 2009 Embodying Organisations
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COUNT-AS RULES

Room: a-op-ev (enter($a), op_triggered) > GroupBoard: adoptRole($a, “Patient”);
GroupBoard: adoptRole($a,“Patient”); —» SchemeBoard:committMission($a, m1)
Cash_Desk: a-op-ev (signal, receipt) - SchemeBoard:setGoalAchieved($a, pay);
Alarm: a-op-ev (signal,120Hz) —» SchemeBoard:setGoalAchieved($a, call_police)
Room: a-op-ev (exit($a), op_complete) -> GroupBoard: leaveRole(%a, “Patient”);
Room: a-op-ev (exit($a), op_complete) » SchemeBoard:setGoalAchieved($a, go out);

EMSE - G2| Séminares, April 2009 Embodying Organisations
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Phase 4:

Define FEEDBACK relations to control
Environment (EOAS)

EMSE - G2| Séminares, April 2009
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FEEDBACK RULES

Regimentation is done by enabling/disabling uics

SchemeBoard:committMission($a, m1) —> Room: disable($a, exit)

SchemeBoard:setGoalAchieved($a, pay) -> Room: enable($a, exit)

Enforcement is done by committing staff agents

NormativeBoard: a-prop-event
prop-changed,N1

—» [Guard is scrutinizing NormativeBoard]

SchemeBoard:committMission($g, m2)
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CONCLUSIONS

e All the model is based on events managed at the system
level

- by CARTAGO work environments and agents platforms

= while related approaches (Dastani et al.) are based on
states

e (ive back agents their "autonomy": agents are not (only)

coordinated as reactive entities by the signals coming
from schemoboard;

- they proactively use EOA - which are controlled by org
= no need to know and reason on organisational notions

= agent behavior is veichulated at the organisational level
by EOAs
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