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Resilient Replication / Consensus

Sharding (Isolation Semantics, Consistency Levels)

Global Distribution

Trusted Component

Identity Management

Chain Management (off-chain, on-chain)

Applications: DeFi, Smart Contracts, IoT, Serverless

Delayed Replication [ICDT’20]

Proof-of-Execution [EDBT’21]

ML Analytics 
(Read-only)

Layer 1 (e.g., Proof-of-Work) Layer 2 (e.g., PBFT, Po*)

Cross-chain Network

Resilient Concurrent Consensus [ICDE’21]

Recovery (View-change)

ByShard [VLDB’21]

Cluster Sending Primitive [DISC’19]

Waif-free BFT [DISC’19]

GeoBFT [VLDB’20]

Cerberus [JSys’23]

Permissioned

Permissionless

Database Stack

RingBFT [EDBT’22]

ServerlessBFT [ICDE’23]

ByShard [VLDBJ’23]

Blockplane [ICDE’19]
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Storage Log

Query Optimization & Evaluation

Concurrency Control Protocols

Relational Operators

Files and Access Methods

Buffer Management

Disk Space Management

Probabilistic Communication [JSys’23]

PVP [arXiv’23]

Power-of-Collaboration 
[IEEE Data Eng. Bulletin'22 ]

SGX-Accelerated Consensus  [EuroSys’23]

Chemistry of BFT [CIDR’23]
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Consensus in Data Management: From Distributed Commit to Blockchain. 
 Foundations and Trends® in Databases. Now Publisher. 2023 

Fault-Tolerant Distributed Transactions on Blockchain. 
 Synthesis Lectures on Data Management, Morgan & Claypool / Springer Publisher. 2021 

Transaction Processing on Modern Hardware.  
Synthesis Lectures on Data Management, Morgan & Claypool / Springer Publishers. 2019 

Books

https://www.nowpublishers.com/DBS


Chain Resiliency
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BFT 
(Election)
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PoW 
(Brute-force)

BFT 
(Election)
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PoW 
(Brute-force)

PoS 
(Economics)

BFT 
(Election)
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PoW 
(Brute-force)

PoS 
(Economics)

BFT 
(Election)

long-range attacks?
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PoW 
(Brute-force)

PoS 
(Economics)

BFT 
(Election)

energy cost? 

layer 1
layer 2
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PoC 
Power-of-

Collaboration

PoS 
(Economics)

BFT 
(Election)

collaboration vs. competition  
layer 1

layer 2
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Hybrid Chain Application Flow
Every generated block is first finalized by consensus,  
                        then notarized by collaborative mining.
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Hybrid Chain Architecture

Every agreed-upon block through consensus  
has a dual block notarized by collaborative mining
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Hybrid Chain Protocol Flow
The consensus chain brings finality to transactions,  

                            notary attestation, and reward.  
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Hybrid Chain Recovery Flow
The consensus chain brings finality to mining failures  

                                            and penalty attestation. 
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Long-Range Attacks Feasibility
In Power-of-Collaboration, the probability of successfully mining 

b-consecutive blocks decreases exponentially.
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Long-Range Attacks Feasibility
In Power-of-Collaboration, rewriting history becomes prohibitively 

more expensive as the chain ages. 
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Power-of-Collaboration + System X
Collaborative mining as notary service results in negligible 

throughput and latency overheads. 
                       



21

ResilientDB Performance
Highly optimized PBFT implementation in ResilientDB can sustain up to 

900,000 transactions per seconds and scales up to hundreds of replicas. 
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Highly optimized PBFT implementation in ResilientDB + PoC can sustain up to 
900,000 transactions per seconds and scales up to hundreds of replicas. 

                       

ResilientDB Performance
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ResilientDB Performance
Transactions costs is orders of magnitude cheaper on ResilientDB 
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