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Meta-level Control Architecture for Massively Multiagent Systems

SHOHEI YAMANE! and TORU ISHIDAf

In a massively multiagent simulation, it is assumed that the situation of the simulation
changes variously or the period of the simulation is long. In these cases, changing action
scenarios of agents depending on the situation is required to avoid making each action sce-
nario too complicated in traffic simulations. And, when we consider participatory simulations
in which some agents are operated by humans, changing simulation speed depending on the
agents’ processing condition is required to give operators time to make their decisions. In
this paper, we developed meta-scenario description language to describe control of agents and
simulations, and meta-leval control architecture that makes it possible to control simulations
according to a meta-scenario description. And we show that meta-scenario can describe ac-
tion scenario switching and smilation speed switching. In addition, we show the meta-level
control architecture does not lose scalability in applications such as participatory simulations
and traffic simulations.
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Fig.1 A state machine of the meta-scenario that changes
the scenarios of the agents.
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(defmetascenario day-and-night
(&pattern (agent #f))
(day
; 19:00000000000
((7observeEnvironment :name "time"
:value "19:00")
(go night))
; nightScenario 00000000
; 000000000 agent 00000
((?observeScenario :name ’nightScenario
:agent agent)
; agent [0 nightScenario 00 OO0
(!releaseScenario :name ’nightScenario
ragent agent)
; agent [ dayScenario OO OOOO
('assignScenario :name ’dayScenario
:agent agent)
(go day))
(night
; 700000000000
((?observeEnvironment :name "time"
:value "7:00")
(go day))
; dayScenario 00O UOOOOO
; 000000000 agent 00000
((?observeScenario :name ’dayScenario
ragent agent)
; agent 00 dayScenario 0O OO0
(lreleaseScenario :name ’dayScenario
:agent agent)
; agent [0 nightScenario 000 OOMO
('assignScenario :name ’nightScenario
:agent agent)
(go night)))

N J

02 000000000OOOO00O0ooOoOoOoOoOoooooooon
Fig.2 A meta-scenario description that changes the

scenarios of the agents.
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Fig.3 The meta-level control architecture.
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Fig.4 Sequence diagram of scenario execution control.
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(defmetascenario meta-traffic ()
(initial-state
(#t
(!createCrowd :name ’Cars :population 20)
(!createAvatar :name ’myCar)
(lassignScenario :name ’car :agent Cars)
(!assignScenario :name ’car-avatar
:agent myCar)
(!startSimulation)
(go on-road)))
(on-road
;myCar 0000 (2,1) 00000O00O0OOO
((?observeEnvironment :name ’onlIntersection
rargs (list myCar 2 1))
; D0oob0o00o0ooooooooo
(!setEnvironment :name ’sim-speed
rargs "slow")
(go near-junction)))
(near-junction
;myCar 0000 (2,1) 00000D0OO00O0ODO
((?observeEnvironment :name ’outOfIntersection
rargs (list myCar 2 1))
; 00000000 000O0OOOO
(!setEnvironment :name ’sim-speed
rargs "fast")
(go on-road))
; myCar [ car-avatar J O OO0
; turn-right 0000000000000
((?observeTransition :scenario ’car-avatar
:scene ’turn-right
:agent myCar)
; 0000000oooooooo
(!setEnvironment :name ’sim-speed
rargs "fast")
(go within-junction))
; myCar 0 car-avatar 00 OO0
sturn-left 0000000000000
((7observeTransition :scenario ’car-avatar
:scene ’turn-left
:agent myCar)
; 00oo0o00o0ooooooooo
(!setEnvironment :name ’sim-speed
:args "fast")
(go within-junction)))
(within-junction
;myCar 0000 (2,1) 000000000OO0DOO
((?observeEnvironment :name ’outOfIntersection
rargs (list myCar 2 1))
(go on-road))))

~

)

07 0DO0O0OO0OOCOOOOO

Fig.7 A meta-scenario description of time management.
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Fig.9 A scenario for evaluation.
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Table 2 Evaluation result.

N IEEEEEEEERIEEEEEEEEE

1 30,361 20,238 (337.30)

10 34,708 34,277 (57.13)

100 35,183 33,937 (5.66)
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