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Improved consensus mechanism of blockchain based on proof-of-work and proof-of-stake

WU Mengyu, ZHU Guosheng', WU Shanchao
(School of Computer Science and Information Engineering, Hubei University, Wuhan Hubei 430062, China)

Abstract: At present, the Proof-of-Work (PoW) mechanism of blockchain wastes a lot of computational power and
electric power, and the Proof-of-Stake (PoS) mechanism is prone to bifurcation and makes the rich get richer due to the
nothing-at-stake and unlimited growth of rights and interests, which cannot guarantee the stability of blockchain. In order to
overcome the shortcomings of the two above mechanisms, an improved consensus mechanism of blockchain named Proof of
Work and Stake (PoWaS) was proposed based on PoW and PoS. First, the difficulty of hashing calculation was reduced and
the maximum value of difficulty was limited to reduce the computational power and electric power resources spent in
searching for nonces. Second, the upper limits for the effective coin holding time and the coin age were set to prevent the
problem of unlimited wealth of the rich caused by the infinite growth of the coin age. Third, with the concept of credit value
adopted, the credit value was assigned to each node, and the credit value was increased or decreased based on node
behaviors. Finally, the competition waiting time was added, and the time spent searching for nonces, coin age, and credit
value were used to calculate a value named pStake. The node with the largest pStake gained the right to pack and account. A
blockchain of PoWaS consensus mechanism with six nodes was built to carry out experiments. Experimental results show that
the PoWaS can reduce the waste of computational power, speed up the block mining and balance the competition of
accounting rights.
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def hash (preHash, nonce):
str = {” { preHash } { nonce }’.encode ()
return hashlib.sha256(str) .hexdigest( )
def proof (preHash, n):
nonce = 0
while hash (preHash, nonce) [: n ]! = str(0).zfill(n):
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return nonce
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def limit_behavior (cPoint, begIndex):
if cPoint >= 400
limitStatus = false
endIndex = beglndex
elif 400 > cPoint >= 300:
limitStatus = true
endIndex = beglndex + 120
elif 300 > cPoint >= 200:
limitStatus = true
endIndex = beglndex + 720
elif 200 > c¢Point >= 100:
limitStatus = true
endIndex = beglndex + 4320
else:
limitStatus = true
endIndex = -1

return{ ’limitStatus” : limitStatus, "endIndex” : endIndex |
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Fig. 1 Schematic diagram of accounting right competition process
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Tab. 1 Node configuration information

TR DX B b CPU  WFE/GB  BAERYE
Nodel 02bf09204d6d4a7ca--- i5-8265U 8 Windows10
Node2 64288351138b4ae48:-- i5-6500 8 Windows10
Node3 8a852alc0d044{879--- 15-6500 8 CentOS 7
Node4  ddf6659cc8774dc3b: -+ i7-4700M 8 Windows10
NodeS 620{94325331464d8--- 17-8700 8 Windows10
Node6 76aee9408b214dc99--+ i7-8700 8 CentOS 7
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Fig. 4 Statistics of node accounting times of various nodes

when malicious bifurcation occurs
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