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A letter from the past
Siro Lombardini to Ferdinando Di Fenizio, 1962, 1/3
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A program toward the future
From the PROGRAMMA ANNUALE DI RICERCA DELL?IRES PIEMONTE 2022
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URLs (1/2)

Repast
https://repast.github.io/repast4py.site/index.html

Repast installation source
https://pypi.org/project/repast4py/

repast4py 1.0.5b1
pip install repast4py
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URLs (2/2)

WL in GitHub
https://github.com/terna/winners-losers

WL in viewer
https://nbviewer.org/github/terna/winners-losers/blob/
main/winners-losers.ipynb
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Agents
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Agents and ranks (1/3)
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Agents and ranks (3/3)
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The model

class Model:
"""
The Model class encapsulates the simulation, and is
responsible for initialization (scheduling events, creating agents,
and the grid the agents inhabit IF ANY), and the overall iterating
behavior of the model.

Args:
params: the simulation input parameters

"""

global params
PARAMS = params

def __init__(self, params: Dict):
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The schedule / runner

runner.schedule_repeating_event(0, 1, self.counter)
runner.schedule_repeating_event(0.1, 1, self.agentsChoosingCounterpart)
runner.schedule_repeating_event(0.11, 1, self.agentsSendingTheirGhosts)
runner.schedule_repeating_event(0.12, 1, self.agentsExchangingInTheirRanks)
runner.schedule_repeating_event(0.2, 1, self.sync)
runner.schedule_repeating_event(0.21, 1, self.ghostsExchangingInDifferentRanks)
runner.schedule_repeating_event(0.22, 1,\

self.agentsHavingExchangedWithGhostsPreparingTheirOwnGhosts)
runner.schedule_repeating_event(0.23, 1, self.agentsSendingTheirGhosts)
runner.schedule_repeating_event(0.24, 1, self.messengerGhostsReportingOccuredExchanges)
"""
schedule_stop(at)
Schedules the execution of this schedule to stop at the specified tick.

Parameters
at (float) ? the tick at which the schedule will stop.
"""
runner.schedule_stop(params[’stop.at’])

runner.schedule_end_event(self.finish)
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agentsChoosingCounterpart

runner.schedule_repeating_event(0, 1, self.counter)

=> runner.schedule_repeating_event(0.1, 1, self.agentsChoosingCounterpart)

runner.schedule_repeating_event(0.11, 1, self.agentsSendingTheirGhosts)
runner.schedule_repeating_event(0.12, 1, self.agentsExchangingInTheirRanks)
runner.schedule_repeating_event(0.2, 1, self.sync)
runner.schedule_repeating_event(0.21, 1, self.ghostsExchangingInDifferentRanks)
runner.schedule_repeating_event(0.22, 1,\

self.agentsHavingExchangedWithGhostsPreparingTheirOwnGhosts)
runner.schedule_repeating_event(0.23, 1, self.agentsSendingTheirGhosts)
runner.schedule_repeating_event(0.24, 1, self.messengerGhostsReportingOccuredExchanges)
"""
schedule_stop(at)
Schedules the execution of this schedule to stop at the specified tick.

Parameters
at (float) ? the tick at which the schedule will stop.
"""
runner.schedule_stop(params[’stop.at’])

runner.schedule_end_event(self.finish)

16 / 34



A perspective from the past to the future A tool for huge ABMs The scheme of an ABM Timing and Results Final remarks

agentsChoosingCounterpart => choosingRankAndCreatingItsGhostIfAny()
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agentsSendingTheirGhosts

runner.schedule_repeating_event(0, 1, self.counter)
runner.schedule_repeating_event(0.1, 1, self.agentsChoosingCounterpart)

=> runner.schedule_repeating_event(0.11, 1, self.agentsSendingTheirGhosts)

runner.schedule_repeating_event(0.12, 1, self.agentsExchangingInTheirRanks)
runner.schedule_repeating_event(0.2, 1, self.sync)
runner.schedule_repeating_event(0.21, 1, self.ghostsExchangingInDifferentRanks)
runner.schedule_repeating_event(0.22, 1,\

self.agentsHavingExchangedWithGhostsPreparingTheirOwnGhosts)
runner.schedule_repeating_event(0.23, 1, self.agentsSendingTheirGhosts)
runner.schedule_repeating_event(0.24, 1, self.messengerGhostsReportingOccuredExchanges)
"""
schedule_stop(at)
Schedules the execution of this schedule to stop at the specified tick.

Parameters
at (float) ? the tick at which the schedule will stop.
"""
runner.schedule_stop(params[’stop.at’])

runner.schedule_end_event(self.finish)
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agentsSendingTheirGhosts THROUGH broadcastGhostRequests,
request_agents
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agentsExchangingInTheirRanks

runner.schedule_repeating_event(0, 1, self.counter)
runner.schedule_repeating_event(0.1, 1, self.agentsChoosingCounterpart)
runner.schedule_repeating_event(0.11, 1, self.agentsSendingTheirGhosts)

=> runner.schedule_repeating_event(0.12, 1, self.agentsExchangingInTheirRanks)

runner.schedule_repeating_event(0.2, 1, self.sync)
runner.schedule_repeating_event(0.21, 1, self.ghostsExchangingInDifferentRanks)
runner.schedule_repeating_event(0.22, 1,\

self.agentsHavingExchangedWithGhostsPreparingTheirOwnGhosts)
runner.schedule_repeating_event(0.23, 1, self.agentsSendingTheirGhosts)
runner.schedule_repeating_event(0.24, 1, self.messengerGhostsReportingOccuredExchanges)
"""
schedule_stop(at)
Schedules the execution of this schedule to stop at the specified tick.

Parameters
at (float) ? the tick at which the schedule will stop.
"""
runner.schedule_stop(params[’stop.at’])

runner.schedule_end_event(self.finish)
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agentsExchangingInTheirRanks => operatingInItsRank
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synchronize

runner.schedule_repeating_event(0, 1, self.counter)
runner.schedule_repeating_event(0.1, 1, self.agentsChoosingCounterpart)
runner.schedule_repeating_event(0.11, 1, self.agentsSendingTheirGhosts)
runner.schedule_repeating_event(0.12, 1, self.agentsExchangingInTheirRanks)

=> runner.schedule_repeating_event(0.2, 1, self.sync)

runner.schedule_repeating_event(0.21, 1, self.ghostsExchangingInDifferentRanks)
runner.schedule_repeating_event(0.22, 1,\

self.agentsHavingExchangedWithGhostsPreparingTheirOwnGhosts)
runner.schedule_repeating_event(0.23, 1, self.agentsSendingTheirGhosts)
runner.schedule_repeating_event(0.24, 1, self.messengerGhostsReportingOccuredExchanges)
"""
schedule_stop(at)
Schedules the execution of this schedule to stop at the specified tick.

Parameters
at (float) ? the tick at which the schedule will stop.
"""
runner.schedule_stop(params[’stop.at’])

runner.schedule_end_event(self.finish)
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ghostsExchangingInDifferentRanks

runner.schedule_repeating_event(0, 1, self.counter)
runner.schedule_repeating_event(0.1, 1, self.agentsChoosingCounterpart)
runner.schedule_repeating_event(0.11, 1, self.agentsSendingTheirGhosts)
runner.schedule_repeating_event(0.12, 1, self.agentsExchangingInTheirRanks)
runner.schedule_repeating_event(0.2, 1, self.sync)

=> runner.schedule_repeating_event(0.21, 1, self.ghostsExchangingInDifferentRanks)

runner.schedule_repeating_event(0.22, 1,\
self.agentsHavingExchangedWithGhostsPreparingTheirOwnGhosts)

runner.schedule_repeating_event(0.23, 1, self.agentsSendingTheirGhosts)
runner.schedule_repeating_event(0.24, 1, self.messengerGhostsReportingOccuredExchanges)
"""
schedule_stop(at)
Schedules the execution of this schedule to stop at the specified tick.

Parameters
at (float) ? the tick at which the schedule will stop.
"""
runner.schedule_stop(params[’stop.at’])

runner.schedule_end_event(self.finish)
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ghostsExchangingInDifferentRanks => actingAsGhost
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agentsHavingExchangedWithGhostsPreparingTheirOwnGhosts

runner.schedule_repeating_event(0, 1, self.counter)
runner.schedule_repeating_event(0.1, 1, self.agentsChoosingCounterpart)
runner.schedule_repeating_event(0.11, 1, self.agentsSendingTheirGhosts)
runner.schedule_repeating_event(0.12, 1, self.agentsExchangingInTheirRanks)
runner.schedule_repeating_event(0.2, 1, self.sync)
runner.schedule_repeating_event(0.21, 1, self.ghostsExchangingInDifferentRanks)

=> runner.schedule_repeating_event(0.22, 1,\
self.agentsHavingExchangedWithGhostsPreparingTheirOwnGhosts)

runner.schedule_repeating_event(0.23, 1, self.agentsSendingTheirGhosts)
runner.schedule_repeating_event(0.24, 1, self.messengerGhostsReportingOccuredExchanges)
"""
schedule_stop(at)
Schedules the execution of this schedule to stop at the specified tick.

Parameters
at (float) ? the tick at which the schedule will stop.
"""
runner.schedule_stop(params[’stop.at’])

runner.schedule_end_event(self.finish)

25 / 34



A perspective from the past to the future A tool for huge ABMs The scheme of an ABM Timing and Results Final remarks

agentsHavingExchangedWithGhostsPreparingTheirOwnGhosts =>
sendingMyGhostToConcludeTheExchange
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agentsSendingTheirGhosts

runner.schedule_repeating_event(0, 1, self.counter)
runner.schedule_repeating_event(0.1, 1, self.agentsChoosingCounterpart)
runner.schedule_repeating_event(0.11, 1, self.agentsSendingTheirGhosts)
runner.schedule_repeating_event(0.12, 1, self.agentsExchangingInTheirRanks)
runner.schedule_repeating_event(0.2, 1, self.sync)
runner.schedule_repeating_event(0.21, 1, self.ghostsExchangingInDifferentRanks)
runner.schedule_repeating_event(0.22, 1,\

self.agentsHavingExchangedWithGhostsPreparingTheirOwnGhosts)

=> runner.schedule_repeating_event(0.23, 1, self.agentsSendingTheirGhosts)

runner.schedule_repeating_event(0.24, 1, self.messengerGhostsReportingOccuredExchanges)
"""
schedule_stop(at)
Schedules the execution of this schedule to stop at the specified tick.

Parameters
at (float) ? the tick at which the schedule will stop.
"""
runner.schedule_stop(params[’stop.at’])

runner.schedule_end_event(self.finish)
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agentsSendingTheirGhosts THROUGH broadcastGhostRequests,
request_agents
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messengerGhostsReportingOccuredExchanges

runner.schedule_repeating_event(0, 1, self.counter)
runner.schedule_repeating_event(0.1, 1, self.agentsChoosingCounterpart)
runner.schedule_repeating_event(0.11, 1, self.agentsSendingTheirGhosts)
runner.schedule_repeating_event(0.12, 1, self.agentsExchangingInTheirRanks)
runner.schedule_repeating_event(0.2, 1, self.sync)
runner.schedule_repeating_event(0.21, 1, self.ghostsExchangingInDifferentRanks)
runner.schedule_repeating_event(0.22, 1,\

self.agentsHavingExchangedWithGhostsPreparingTheirOwnGhosts)
runner.schedule_repeating_event(0.23, 1, self.agentsSendingTheirGhosts)

=> runner.schedule_repeating_event(0.24, 1, self.messengerGhostsReportingOccuredExchanges)

"""
schedule_stop(at)
Schedules the execution of this schedule to stop at the specified tick.

Parameters
at (float) ? the tick at which the schedule will stop.
"""
runner.schedule_stop(params[’stop.at’])

runner.schedule_end_event(self.finish)
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messengerGhostsReportingOccuredExchanges => actingAsReportingGhost
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Timing

Agent #: 2400 Cycles: 200

• 1 rank: s. 480.2 transaction # 480000

• 3 ranks without interaction
rank0: s. 66.14 transaction # 160000
rank1: s. 66.12 transaction # 160000
rank2: s. 66.13 transaction # 160000

• 3 ranks with interaction
rank0: s. 52.29 transaction # 160366
rank1: s. 52.28 transaction # 159853
rank2: s. 52.29 transaction # 159781

• using a simple program (no classes, no agents) as par2.1Chakraborti.ipynb in
the git
480000 transactions in s. 2.78
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Results
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Final remarks

• Repast4Py perfectly working also on a unique rank.

• Probably, no more using SLAPP, https://terna.github.io/SLAPP/.
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Thanks

Slides at https://terna.to.it/PrioriTerna20221117.pdf

Pietro Terna home: https://terna.to.it
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