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Challenge
• Companies face highly competitive (and complex) industrial cases 

• that have technical problems: data reliability, confidentiality, archiving, …. 

• which are being constantly reshaped by client demands, technology and regulatory 
requirements.

• Client demands: e.g., performance (# of transactions/minute), fees … 

• Technology: e.g., blockchain protocol, parameters, cost …

• Regulations: e.g., standards, laws, GDPR …

• Challenge:

• Carrying out feasibility analysis in a realistic manner,

• Rapid prototyping.



Some examples
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Certification des essais de traction mécanique
Energy Performance Contracts

Audit of Food Supply-Chain
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Our Solution: MAX
• Providing a scalable, enterprise ready platform (MAX) that harnesses the power of 

agent-based modeling (and AI) to unlock the power of advanced simulation for 
blockchain systems.

• Optimize the performance of your execution systems and algorithms in order 
to attract and retain participants (e.g., clients, users).

• Explore extreme situations, accurately model their impact and better design 
your system.

• Reduce your cost by using a virtual environment.

• Run multiple what-if scenarios for a range of use cases to proactively revise 
your strategy.
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Anatomy of a Blockchain
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Blockchain Systems

• Open, dynamic and 
distributed system

• Social and economical
system

• Multiple heterogeneous
layers/environments and 
multiple roles

• Intelligence can be 
added!
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Blockchain Systems (cont.)

Hayley Hughes,
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Multi-Agent Experimenter (MAX)

• a modular framework for agent-based 
simulation and agent-based applications 
building.

• the objective is 

• to make rapid prototyping of industrial 
cases and 

• to carry out their feasibility analysis in a 
realistic manner.

• allows automated verification, validation and 
testing of models.MAX Simulation Engine

Network Model

Generic Blockchain Model
Blockchain 

Abstract 
Datatypes

Bitcoin Model Tendermint Model

Bitcoin
Lightning

TM
Fairness

TM
Byzantine

Consensus 
Oracle 

(PoX, PBFT)
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A Supply Chain
Model



Multi-Agent Experimenter (MAX)
• Provided abstractions: Agent, Environment, Action, Role, Organization, Strategy, 

Plan, Emergence, …
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Modeling and Design of Possible 
Configurations

Bitcoin Ethereum Plurality Tendermint … 

PoS PoSpace PoW PoX … 
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Dynamic 
Topology

• Various combinations different bricks.

• Various combinations of system 
parameters

• Automatic batch execution of all possible 
scenarios and reporting in a single click.
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Analyses of Possible Configurations

7

1 25 50 75 100 125 150

�50

0

50

100

150

Height of the blockchain

U
til

iti
es

of
ex

pe
rim

en
ts

Ex 1 Ex 2 Ex 3 Ex 4 Ex 5 Ex 6 Ex 7 Ex 8

Fig. 3: Evolution of the utilities of the experiments by height
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Fig. 4: Evolution of the number of agents by height

• There is no mechanism for a user to cancel an already
issued transaction, i.e. once it decides to engage in the
game, it can never abandon it. This implies expected
values going to minus infinity. In decision theory terms,
this would mean assuming a user having an infinite
interest on a transaction, which is in fact hard to assume
in real settings.

• Given different fees with their associated probabilities,
more flexibility to guarantee fairness would have been
reached by allowing the user (experiencing a long waiting
time) to resend the transaction with a lower fee. This flex-

ibility, on the other hand, is not achieved in Bitcoin-like
blockchain systems mainly due to two reasons: (1) there
is no deterministic guarantee that the system chooses a
given copy of the transaction, it is only guaranteed with
high probability that only one copy will be inserted into
the blockchain, and (2) the miner behavior favors the
transaction with the highest fee to get included in a block.

• The block size is a fixed parameter today. Obviously, if
the volume of transactions increases over time, the space
left for more transactions can become a scarce resource
and miners will be more apt to deliberately delaying a



Conclusions
• MAX is an analytical tool that 

• aims to foster innovation and experimentation 

• with the use of an AI technique called agent-based modeling,

• which provides necessary abstractions and properties for realistic modeling of 
blockchain systems,

• Using MAX, it is possible to use/integrate other AI techniques like

• machine learning and 

• reinforcement learning
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