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1 Host Laboratory

The CEA-LIST institute (http://www-list.cea.fr/en) invites applications
for a masters’ internship in the area of distributed systems. The successful
candidate will join a research team in distributed systems at Laboratory for
Trustworthy, Smart and Self-Organizing Information Systems (LICIA) at CEA
Paris-Saclay campus (Paris area).

LICIA is in charge of the development of techniques, methods and tools for
the formalization and management of large distributed, open and collaborative
information systems. In this context, LICIA develops methods, algorithms and
tools for formal analysis and agent-based engineering for:

• Modeling, formalization and implementation of enforceable contracts in
collaborative systems

• Development and implementation of multi-agent algorithms for self-governance
in distributed collaborative environments.

• The development of techniques based on game theory for resilience anal-
ysis.

This research thread, while still quite recent, is already very active and
well integrated in the related European research area. Thanks to the various
outstanding academic partnerships we have developed, the coming years are
very promising, with several National and European collaborative projects.

2 Context

Bitcoin, introduced by Satoshi Nakamoto [5], is the core of decentralized cryp-
tocurrency systems. Participants following this protocol can create together a
distributed, economical, social and technical system where anyone can join and
leave. The security and sustainability of blockchains, however, are not trivial
and require increased participation, since each participant validates the diffused
data, and keeps a replica of the entire blockchain. Participants consider worth-
while to join and stay in the system over time only if they find it fair [3]. Miner
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participants find the system fair if they are able to create blocks as they ex-
pected, and user participants find the system fair if they manage to cancel their
transactions and/or their transactions are confirmed as they expected. Con-
sidering miners, several formal studies have been conducted so far [2, 1, 8, 6],
concluding that Bitcoin-like blockchains are not promoting their participation.

In [3], LICIA have shown for the first time, by mathematical analyses, that
Bitcoin-like blockchains are unfair for user participants and we proposed strate-
gies for users and miners (modeled as agents) to improve their situations. In the
same study, we have also discussed that for the time being it was not possible to
explicitly cancel a transaction. To this end, recently LICIA have analysed math-
ematically the situation where it is possible to cancel a transaction by rolling
back its state whether it is confirmed in a block or not under certain conditions
[4]. This way, the utility of users can be maximized and, consequently, their
willingness to leave the system decreases.

3 Objectives

The objective of this internship is to develop an agent-based model for analyzing
fairness in blockchains and to study the implications of the developed model
through simulations using MAX1 (an agent-based simulator developed by LICIA
using java). To this end, parameter sweeps will be performed in order to build
a quantitative model of fairness. The developed model will also be used for
analyzing schemes like Lightning network [7] and so on.

The developed approach will be the base for a future PhD study focusing on
a new scalable and fair blockchain protocol.

4 Methodology

The intern will have the following responsibilities:

1. Preparing a state-of-the art about fairness and simulation models in blockchain
systems,

2. Developing an agent-based simulation model,

3. Building a quantitative model of fairness,

4. Analyzing the results obtained.

5 Requirements

• Being Master 2 in Computer Science/Engineering.

• Knowledge about distributed systems and/or multi-agent systems.

• Knowledge about the blockchain technology is a plus.

• Good experience in programming in any language (but we will use Java).

1Multi-Agent eXperimenter, not publicly available yet.
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6 Other

• Period: February - September 2019

• Venue: CEA, Centre de Saclay Nano-Innov, 91191 Gif sur Yvette

• Contact: Önder GÜRCAN onder.gurcan@cea.fr
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[4] Ö. Gürcan, A. Ranchal Pedrosa, and S. Tucci-Piergiovanni. On cancellation
of transactions in bitcoin-like blockchains. In On the Move to Meaningful
Internet Systems. OTM 2018 Conferences, Cham, 2018. Springer Int. Pub-
lishing.

[5] S. Nakamoto. Bitcoin: A peer-to-peer electronic cash system, 2008. https:
//bitcoin.org/bitcoin.pdf.

[6] R. Pass, L. Seeman, and A. Shelat. Analysis of the blockchain protocol in
asynchronous networks. IACR Cryptology ePrint Archive, 2016:454, 2016.

[7] J. Poon and T. Dryja. The Bitcoin Lightning Network: Scalable Off-Chain
Instant Payments.

[8] A. Sapirshtein, Y. Sompolinsky, and A. Zohar. Optimal selfish mining strate-
gies in bitcoin. In International Conference on Financial Cryptography and
Data Security, pages 515–532. Springer, 2016.

3


