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Algorithm OPaMS(nodes, proposal)
Begin
/I Phase 1: Intelligent Leader Election
function elect_leader(nodes)
heartbeats «— empty dictionary
for each node in nodes do
heartbeats[node] < node.send heartbeat()
end for
leader « node with maximum
(heartbeats[node].bandwidth / heartbeats[node].latency)
return leader
end function
// Phase 2: Parallel Acceptance
function parallel_acceptance(leader, proposal, nodes)
responses «<— empty dictionary
for each node in nodes do
responses[node] «—
node.accept_proposal(proposal)
end for
accepted_count < count of responses with value
True
if accepted_count > floor(length(nodes)/2) + 1 then
leader.commit(proposal)
return True
else
return False
end if
end function
/I Phase 3: Optimized Log Replication
function optimize_log(log)
compacted_log «<— compact log(log)
compressed log «<— compress_log(compacted log)
snapshot « take snapshot(compressed log)
return snapshot
end function
/I Phase 4: Automatic Quorum Tuning
function adjust_quorum(nodes, network_status)
if network_status = "normal” then
quorum <« floor(length(nodes)/2) + 1
else if network_status = "partition" then
quorum « floor(length(nodes) * 2 / 3)
end if
return quorum
end function
// Phase 5: Cache-Based Read Optimization and
Reconfiguration
function read_optimization(cache, log)
if cache.is_valid() then
return cache.read()
else
return log.read()
end if
end function
/l Main execution process
leader « elect_leader(nodes)
accepted « parallel acceptance(leader, proposal,
nodes)
if accepted then
snapshot « optimize log(log)
quorum «— adjust_quorum(nodes, network _status)
result «— read_optimization(cache, log)
return result
else
print("Proposal rejected!")
return None
end if
End Algorithm
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Abstract

Microservice architectures, as the dominant design paradigm for cloud
systems, offer several advantages such as flexibility and scalability.
However, they face challenges such as ensuring data integrity, dealing with
node failures, and optimal resource allocation. In this research, a new
approach and intelligent optimization mechanism are proposed that, by
utilizing the Paxos consensus protocol, leads to improved performance,
resilience, and stability in microservice systems. The proposed approach,
emphasizing intelligent coordination in changing service states, reducing
latency, and dynamically allocating resources, is an effective alternative to
traditional solutions based on statistical models and evolutionary
algorithms. Evaluations in dynamic cloud environments with variable
workloads present that the proposed approach is capable of providing
significant improvements in fundamental metrics such as response time
(25%), throughput (30%), efficiency (20%), consistency (99.9%), and fault
tolerance (99.8%). Also, comparison with existing frameworks present that
combining consensus algorithms with intelligent optimization mechanisms
and effective resource management enables achieving stable performance
in unstable and variable cloud conditions. These results indicate the high
capacity of the proposed approach for utilizing in modern and complex
microservice architectures.
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