
ALGORAND AGREEMENT: Super-Fast and Partition 

Resilient Byzantine Agreement 

Result: A protocol in the following setting: 

• Network: Asynchronous Network. 

•  Adversary: > 
2

3
 honest majority i.e. n ≥ 3t+1 where t is the number of 

corrupt parties. Adversary can adaptively corrupt the parties, he can 

arbitrarily deviate from the protocol but neither he can forge a signature nor 

break the hash function. 

Properties of the protocol:  

• Fast Agreement: If the network is not partitioned then for all the honest 

parties can reach the agreement in expected constant number of rounds. 

• Arbitrary Partition Resilience:  When the network is partitioned, honest 

players may not reach the agreement but if they terminate then they agree 

on a value, in other words, two honest parties will not output two different 

values. 

• Fast Recovery From Network Partition: After the network recovers from a 

partition then agreement is reached in constant expected rounds. 

Over-View of the protocol: In the first round  

Step 1: 𝑖𝑡ℎ party proposes his own value 𝑣𝑖 with the credential 𝜎𝑖
𝑝 for that round.  

This credential contains a message and a signature on the message. This message is 

same for all the parties for a round: it contains a common reference string R and the 

number of the round. Since Adversary can’t forge an honest party’s signature, he can’t send 

credential for an honest party.  

Step 2: 𝑖𝑡ℎ party deterministically chooses his leader based on the credentials sends 

a vote to support the leader’s proposed value. Let’s call this vote soft-vote. 

This deterministic approach of choosing a leader is same for all the parties, which 

means if the network is not partitioned (i.e. if all the messages are received to all the honest 

users within a certain time bound then the leader for all the parties will be same.) 

Step 3: If 𝑖𝑡ℎ party sees enough soft-votes on some value 𝑣. Then he certifies that 

value by sending cert-vote on that value. 

“Enough” is quantified here as 2𝑡 + 1. 

Step 4: If 𝑖𝑡ℎ party certifies on some value 𝑣, he tends to start his next round with 

the same value 𝑣, to do that he sends next-vote on that value, if there is no such certified 

value then he votes for ⊥ as his starting value. 



Step 5: If 𝑖𝑡ℎ party sees enough (2t+1) next-votes on some value 𝑣 (it can be ⊥), he 

proceeds to the next round. 

Terminating condition: If 𝑖𝑡ℎ party sees 2t+1 cert-votes on a value 𝑣. He terminates 

and outputs 𝑣. 

From the next round if there is 2t+1  next-votes on value ⊥ then they all follow the 

same steps as above, if there is 2t+1  next-votes on value 𝑣 (not ⊥) then the follow the 

above steps by proposing 𝑣. 

If the network is not partitioned, then in expectation the protocol takes 2.5 rounds 

to reach the agreement.  

This protocol is used Algorand Blockchain. They used the hash value of the blocks as 

the values of the protocol, since hash value is easy to propagate but parties wait to certify 

and terminate till the block is received and after checking the validation of the block they 

certify and these 2t+1 cert-votes are considered as the certificate for the block 

  


