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BLOCKCHAIN SCALABILITY

IN THE LITERATURE. IT IS
[11&[2]1 SHOW THAT EXISTING MODERN DAY CRYPTOCURRENCIES BITCON 1 TX/S TYPICALLY ASSUMED THAT ALL
BLOCKCHAIN PROTOCOLS STILL LAG BEHIND CENTRALIZED ETHEREUM 10 TX/S AGENTS HAVE EQUAL ACCESS
SUFFER FROM A LOSS OF PAYMENT SYSTEMS ~_ L TO THE NETWORK. FOR THE FIRST
SECURITY PROPERTIES AS WE VISA NETWORK 1700 TX/S TIME. WE DROP THIS ASSUMPTION
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SCALABILITY SECURITY

IN THIS WORK, WE STUDY THE EFFECTS OF SCALING
THE BLOCKCHAIN ON NETWORK FAIRNESS

STRATEGIC DEVIATIONS

AS THESE FAIRNESS MEASURES DETERIORATE, THE PROFITABILITY
OF THE MINING OPERATION IS IMPACTED. [3] SHOW THAT A LACK
OF PROFIT CAN LEAVE THE MINERS WITH TWO CHOICES :

l. SHOTDOWN THE MINING OPERATION

C DIRECTLY REDUCE THE HONEST COMPUTING POWER
LEADING TO LOSS OF SECURITY

2. ADOPT STRATEGIC BEHAVIOR TO GAIN MORE PROFIT
[H] PRESENT TWO SUCH STRATEGIES :

EFFECT OF STRATEGIC DEVIATIONS ON FAIRNESS:
WE FOUND THAT AT THE EQUILIBRIOM, THE SLOW

NETWORK FAIRNESS

WE DEFINE TWO MEASURES OF FAIRNESS BASED ON NETWORK EVENTS

}} - PROBABILITY OF FRONTRUNNING THAT QUANTIFIES WHETHER
SLOW NODES ARE ABLE TO INCLUDE NEW TRANSACTIONSINA
BLOCK. THE HIGHER THE £- THE LOWER THE THE PROBABILITY
OF INCLUDING NEW TRANSACTIONS.

O - PUBLISHING FAIRNESS THAT QUANTIFIES WHETHER SLOW NODES
ARE ABLE TO INCLODE THEIR BLOCKS IN THE MAIN CHAIN

OURKEY RESULT IS THAT BOTH THE MEASURES OF FAIRNESS
DETERIORATE AS WE SCALE THE BLOCKCHAIN. THIS MAKES THE
MINING OPERATION UNPROFITABLE FOR MINERS WITH SLOWER
NETWORK ACCESS.

EQOUILIBRIOM ANALYSIS

WE BUILT A BITCOIN MINING GAME SIMULATOR AND TESTED OUT
THESE STRATEGIES AND GOT SOME PRETTY INTOITIVE B8UT
CONCERNING RESULTS WHEN WE INCREASE THE

BLOCK CREATION RATE :

l. PETTY MINING DOMINATES OVER THE HONEST STRATEGY
AN INTOITIVE RESULT, ALSO INDEPENDENTLY SHOWN BY [5]

2. I[F THE FAST NODES START PETTY MINING THEN
UNDERCUTTING IS THE BEST RESPONSE FOR THE SLOW NODES

5. AT THE EQUILIBRIUM, EVERY MINER TRIES TO UNDERCUT

UNDERCUTTING PETTY MINING NODES RECEIVED AN EVEN SMALLER SHARE OF
(7o) THEMINER WILL INTENTIONALLY MINE IF PRESENTED A NEW BLOCK WITH THE REVENUE. HENCE, (. THUS,NOT ONLY WOULD THE SECURITY BE REDUCED BUT
< A BLOCK LEAVING OUT SOME REWARD \- - HIGHER REWARD, THE MINER LACK OF FAIRNESS ™™ EFFECTIVE PERFORMANCE WOULD ALSO DEGRADE
*<%.7 FOR THE NEXT MINER, EFFECTIVELY " SWITCHES TO THE NEW BLOCK, STRATEGIC DEVIATIONS Z Y
*===="  OFFERING A BRIBE EFFECTIVELY ACCEPTING A BRIBE EVEN WORSE FAIRNESS
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