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Internship Topic 
 
Title: Proof of Stake based Consensus and Leader Elections, a comparative study 

 
 

Context:  
In 2008, a white paper [1], signed under the pseudonymous of Satoshi Nakamoto, defined one of 
the most interesting new technologies of the past decades: the Blockchain. In fact, such 
technology serves as immutable, non-repudiable, public distributed ledger of the Bitcoin 
cryptocurrency. In few words, the blockchain is a chain of blocks that are continuously appended 
by peers in an open system. In order to preserve the chain shape it should never happen that 
there are more than two blocks appended to the same block. To prevent this, Bitcoin uses the 
Proof of Work mechanism, a crypto puzzle, i.e., the peer that is able to solve such crypto puzzle 
is the next peer is charge to append a new block (the leader). In case of two peers solving the 
crypto puzzle then there is a fork, i.e., a block is extended by more than one block. In such case, 
the longest chain is then selected as blockchain.  
 
Proof of Work, by design, is extremely costly in terms of energy consumption, indeed, in order to 
solve the crypto puzzle peers have to try one after the other all the possible solutions. Other 
approaches have been proposed to avoid this drawback.  One of those is the Proof of Stake, 
where informally, peers are evaluated based on their stake (the amount of coins locked for such 
purpose). Both, Tendermint [2] and Ouroboros [3] blockchains are based on Proof of Stake. Whilst 
Ouroboros uses peers stake in order to randomly select one of them as the next leader, in 
Tendermint the stake is used to order peers and select a subset of them as validators, such 
validators run a consensus algorithm to agree on the next block to append. 
 
      

Objective: 
In this context, the objective of this internship is to put in place a simulation environment in order 
to analyze the two solutions, Ouroboros and Tendermint, focusing on the way the Proof of Stake 
is employed. The objective is indeed, to stress and analyze under which conditions safety and/or 
liveness conditions can be violated. In particular we will consider the impact of Proof of Stake 
mechanism misconfiguration (i.e., occurrences of forks and their management). 
 
The successful candidate will join the Laboratory for Trustworthy, Smart and Self-Organizing 
Information Systems1 (LICIA) at CEA LIST.  
 
Références: 

[1] : https://bitcoin.org/bitcoin.pdf  
[2] : https://tendermint.com/ 
[3] : https://eprint.iacr.org/2016/889.pdf 

 
Methodology: 
The intern will have the following responsibilities:  

                                                      
1 LICIA, https://www.researchgate.net/lab/Laboratory-for-Trustworthy-Smart-and-Self-Organizing-

Information-Systems-Sara-Tucci-Piergiovanni, last access on 20/04/2018. 

https://eprint.iacr.org/2016/889.pdf
https://www.researchgate.net/lab/Laboratory-for-Trustworthy-Smart-and-Self-Organizing-Information-Systems-Sara-Tucci-Piergiovanni
https://www.researchgate.net/lab/Laboratory-for-Trustworthy-Smart-and-Self-Organizing-Information-Systems-Sara-Tucci-Piergiovanni


 

(1) Preparing a state-of-the art about the Tendermint and Ouroboros blockchains; 
(2) Developing a simulation model (together with its automated tests) for the next block to append 

running on different nodes about the two approaches; 
(3) Derive conclusions about the safety and\or liveness guarantees and establish the effective 

differences that the two approaches bring to the blockchain.  
 
Competences: 

 Being Master 2 in Computer Science/Engineering. 

 Knowledge about distributed systems in general. 

 Knowledge about the blockchain technology is a plus. 

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

Domaine de spécialité requis : Informatique 

 
Autres domaines de spécialités, mots clés :  
 
Moyens mis en œuvre (expériences, méthodes d’analyses, autres...): distributed systems, 
programming languages, web programming. 
 
Moyens informatiques mis en œuvre :  
Langages: Java, GO 
Logiciels:  Docker, JHipster 
 

Niveau souhaité : Bac + 4/5 

 
Durée: 6 mois 
 
Niveau d’habilitation défense (AS au minimum) : AS 
 

Formation souhaitée : Ingénieur/Master 

 
Possibilité de poursuite en thèse : Oui 
 
Lieu du stage : CEA, Centre de Saclay Nano-Innov, 91191 Gif sur Yvette 
 
Contacts : 
Antonella Del Pozzo antonella.delpozzo@cea.fr +33 1 69 08 04 69 
 

 
 
 

 

mailto:antonella.delpozzo@cea.fr

