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Background:  What is Cosmos?
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¡ Network	of	blockchain	networks

¡ PoS-driven

¡ CosmosBFT (Tendermint) consensus

¡ InterBlockchain	Communication



Consensus
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𝑁𝑒𝑤𝐻𝑒𝑖𝑔ℎ𝑡 → 𝑃𝑟𝑜𝑝𝑜𝑠𝑒 → 𝑃𝑟𝑒𝑣𝑜𝑡𝑒 → 𝑃𝑟𝑒𝑐𝑜𝑚𝑚𝑖𝑡 @A → 𝐶𝑜𝑚𝑚𝑖𝑡 →

𝑅𝑜𝑢𝑛𝑑



Consensus
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Consensus
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Consensus
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Consensus

8

NewHeight (1	Round)

Validators

block



Consensus

9

NewHeight (1	Round)

Validators

block

Nil



Consensus
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Consensus
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Consensus
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Problem statement

Assess	the	performance	of	Cosmos	blockchain	
using	quantitative	analysis
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Cosmos blockchain
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Voting	Power	distribution	in	Cosmos	 pdf	of	block	creation	time
Transaction	throughput
with	4	hours	granularity



Performance Evaluation Process Algebra (PEPA) 

- action	type

- activity	rate

- unknown	action	type

- unspecified	rate

- cooperation	set
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Operators: Prefix ChoiceCooperation Hiding

- model	component	

- sequential	component

- countable	set	of	constants	



PEPA model of the consensus process with homogeneous proposers in 
Cosmos ecosystem
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Derivation graph
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Markov chain
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Rates and parameters assigned
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PEPA model of the consensus process with non-homogeneous proposers 
in Cosmos ecosystem
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Rates and parameters assigned
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Rates and parameters assigned
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Network throughput as a function of coefficient k:
Homogeneous model

23For	Prevote time	with	fixed	𝑤! = 0.63 For	Propose	and	Prevote

⟹



Network throughput as a function of coefficient k:
Non-homogeneous model
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⟹

For	Prevote time	with	fixed	𝑤! = 0.63 For	Propose	and	Prevote



Network throughput as a function of coefficient 𝜎
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Of	Prevote timeout	fixed	at	𝑤! = 0.63 Of	Propose	timeout

⟹



Network throughput as a function of timeout increase
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Conclusion
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¡ We	assessed	the	performance	of	Cosmos	blockchain	studying:

- Different	verification	time	of	round	steps

- Optimal	timeout	for	better	throughput

- Timeout	increase	dynamics

¡ Future	work	includes	comprehesive analysis of	other network within	Cosmos	ecosystem
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Thank you!

Daria Smuseva (daria.smuseva@uniud.it)


