Awesome question — this goes right to the heart of one of the biggest debates in modern
computing and fintech: can decentralization scale and even outperform central
systems?

Q Short Answer:

In most current real-world scenarios, a decentralized transaction processing system
cannot yet outperform a centralized one in terms of speed, cost, and throughput.
But —it's catching up fast and can outperform in other dimensions like security,
transparency, and resilience, especially in multi-party systems.

Let’s break it down.

% Performance: Centralized Still Wins

Aspect Centralized System Decentralized System

Speed . Seconds to minutes (due to consensus
Sub-millisecond to a few ms .

(Latency) mechanisms)

Throughput 10,000+ TPS easily (e.g., Visa Typically 7-10 TPS (Bitcoin), 1,000+ for

(TPS) can do ~65k) newer chains
. Scales vertically (better . .
Scalability Scales horizontally, but with overhead
hardware)
. Very efficient in a trusted Less efficient due to replication and
Efficiency ) o
environment validation

@ But Wait — Where Decentralized Can Outperform:

In certain distributed and untrusted environments, decentralized systems offer benefits
centralized ones can’t match:

1. Trustless Collaboration
Perfect when multiple parties (banks, countries, companies) don’t trust each other
but need to share data or settle transactions.



2. Censorship Resistance & Fault Tolerance
If a centralized node goes down — the system could fail. In decentralized systems,
no single point of failure.

3. Transparency and Auditability
Blockchain ledgers are inherently transparent and tamper-proof — ideal for
traceability in supply chains, finance, etc.

4. Borderless Settlements
Cross-border transactions are slow and expensive in centralized systems.
Decentralized systems like Ripple or Stellar can offer near-instant global
settlements.

5. Innovationin Layer 2
Solutions like Ethereum's Layer 2 (e.g., Optimism, Arbitrum) and Solana’s high-
performance chain are rapidly closing the performance gap with central systems.

ﬁ Will Decentralization Ever Truly Outperform?

Yes, possibly — in specific use cases.
Here’s how it could happen:

e Sharding & Layer 2 scaling make blockchains faster
¢ Increased bandwidth + compute power
o Hybrid models: central logic + decentralized settlement

e Web3-native systems built with decentralization from the ground up

@ Real Talk:

o Ifyou're building something like Visa or a stock exchange, centralized is still king —
for now.

e Ifyou're building something where trust, transparency, or openness are more
important than raw speed, decentralized wins.

Want to dig into some real-world projects trying to bridge that gap? Or examples of
decentralized systems that are close to matching centralized performance?



Sweet — let’s dive into some real-world decentralized projects that are pushing the limits
and getting close to (or in some cases beating) centralized performance in specific
domains.

ﬁ Real-World Decentralized Projects Approaching Centralized Performance

1. Solana - High-Performance L1 Blockchain
. Q TPS: Up to 65,000+ (theoretical), ~2,000-4,000 sustained in real world
o @ Uses aunique "Proof of History" (PoH) + PoS hybrid
. Fast finality (400 ms), super low fees

. @ Used for high-frequency DeFi trading, gaming, NFTs

Why it matters: Solana gets super close to centralized database performance,
especially for apps that need real-time processing.

2. Arbitrum / Optimism (Ethereum Layer 2)
o Built as scaling layers on top of Ethereum
o % Reduce gas fees + increase speed by batching transactions
o “3 Final security is still backed by Ethereum (Layer 1)

o (:J Already being used by Uniswap, Aave, and many other DeFi platforms

Why it matters: These L2s retain Ethereum’s security, but massively outperformitin
speed/cost — approaching centralized efficiency while staying decentralized.

3. Radix - Designed for DeFi at Scale
o Built from scratch with scalability as the priority
. @ Uses "Cerberus" — a sharded consensus engine for unlimited throughput

o i Developertools are focused on safety and composability (Scrypto language)

Why it matters: Aims to make DeFi development as safe and scalable as traditional
finance. Still growing, but promising.



4. Aptos & Sui - Next-Gen Move-based Blockchains
o % Built by ex-Meta engineers using the Move language
o % Very high throughput (10,000+ TPS) and sub-second finality
o @ Focused on parallel execution and low-latency updates

Why it matters: These chains bring Web2-level responsiveness to Web3 dApps — they’re
pushing toward centralized-like UX.

5. Celestia (Modular Blockchain)
o BB Separates consensus, data availability, and execution layers
. @ Makes it easy to launch custom blockchains
o @ Super scalable, thanks to modularity

o |ﬂ| Perfect for apps that need decentralized consensus but fast execution

Why it matters: Rather than doing everything on one chain, you split responsibilities —
very efficient for complex apps.

E Comparison Snapshot
Project TPS Finality Target Use Case
Solana  2,000-65,000 ~400ms Real-time apps, trading

Arbitrum 40,000+ (via batching) ~2-3 minutes Scalable DeFi

Radix Theoretical infinite ~1-2 seconds Composable DeFi
Aptos/Sui 10,000+ <1s Consumer apps, gaming
Celestia Varies (depends on stack) Modular Custom scalable blockchains

(D So... Will They Replace Centralized Systems?



Not immediately — but:
e They're already good enough for many dApps
e Central systems still dominate in pure raw performance

e But for multi-party trust, auditability, and programmable money,
decentralization is taking over.

If you're thinking about building on any of these, | can help you compare them or sketch out
the right architecture. You leaning toward a certain use case or tech stack?
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£ So... Will They Replace Centralized Systems?
Not immediately — but:
e They're already good enough for many dApps
e Central systems still dominate in pure raw performance

« But for multi-party trust, auditability, and programmable money,
decentralization is taking over.

If you're thinking about building on any of these, | can help you compare them or sketch out
the right architecture. You leaning toward a certain use case or tech stack?

Ah, you're asking about Cerberus — not the three-headed dog from mythology £ £ £,
but the consensus protocol used by Radix, and it’s actually super interesting.

Q What is Cerberus?

Cerberus is Radix’s consensus algorithm designed to enable infinite scalability for
decentralized applications without compromising on security or composability.

It's the core innovation behind Radix’s claim to support unlimited throughput.

@ Core Idea:

Cerberus introduces a model called "braided cross-shard consensus", which is:



A way to process transactions across many parallel chains (shards) while keeping
everything consistent and composable.

Imagine splitting the entire blockchain into millions of tiny blockchains (shards), but still
being able to atomically update multiple shards at once — like a single transaction that
touches multiple accounts across different mini-chains. That’s Cerberus’ game.

ﬁ Key Features
Feature What it Does

As demand grows, more nodes can be added without slowing the

Linear scalability
system

Transactions are only validated by nodes involved in that specific
Sharded consensus
state/shard

. .. Complex transactions can touch multiple shards and still be
Cross-shard atomicity .
executed atomically

Unlike traditional blockchains, there’s no need for every node to
No global consensus i
agree on everything

Composability Smart contracts can interact easily, even when spread across
preserved shards

Why It Matters

Traditional sharding (like Ethereum 2.0 plans) improves performance but breaks
composability — meaning dApps in different shards can’t easily talk to each other.

Cerberus is unique in that it allows:
« Parallel execution (for speed)
e Cross-shard communication (for smart contract functionality)

¢ Atomic commits across multiple shards (for reliability)

So you get: Speed
Scalability



Smart contract flexibility
Security

Status
e Cerberus is not fully live yet.
e Radixis currently running on a more traditional BFT consensus called Tempo.

o The full Cerberus rollout is planned as part of Radix’s future roadmap (Xi’an
release).

If you're into systems design or blockchain architecture, Cerberus is honestly one of the
most radical takes on the future of decentralized consensus.



