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Context: Transaction flow
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Context: Miner's incentive

MemPool
Miner's reward is guaranteed: ‘
o For each confirmed block
o For each transaction in this block ‘
Miners select the transactions with ‘
highest fee* ‘
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* Fee per each byte of a transaction size 3




Transaction flow
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Context: Trade-oft
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° Amount of transaction fee
QA0 VS
O™
C ) Transaction confirmation
End users delay




Problem statement

Investigate the relationship between offered fee
and confirmation delay of transactions in PoW

blockchain




State of the art
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Reactive nature of fee per byte and transaction arrival rate




Analytical model

M/MB/1 queueing system (B - batch/block size) considering:
- Offered fee of target transaction

o Transaction arrival rate

- Mempool occupancy

o Fee distribution by other end users




Numerical results

Impact of the initial
Mempool occupancy on
the expected confirmation
time
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Validation:model VS simulation
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Conclusion

oIntroduction of M/M8/1 queueing model for
confirmation time estimation based on;

o Transaction offered fee
> Mempool occupancy
o Transaction fee destribution in Mempool

o Transaction arrival rate
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Data

We have collected:

o over 1.5 million of pending TXs

o for 5 days (15/11/2020- 20/11/2020)




—ee per byte distributions

Fee per byte‘ distribution

Fee per byte distribution
0.4 ‘ : : : : 0.25
0.35 -
0.2

031 L
5025 - Eois _ |
e 8 -
S 0.2 - ch |
2 S
ol A, 0.1- L

S
—_
n

0.4
0.05
- m
o —’_l_’_\_ﬂ—pﬁ - - 0
0 50 100 150 200 250 300

: :
50 100 150 200 250 300
Fee per byte [sat/B] Fee per byte [sat/B]

Empirical probability density function Empirical probability density function
in moderate workload conditions in heavy workload conditions




Main

theorem

o MY - expected number of

blocks for the transaction Mll =P/ (1)

validation MY+ = Y 4 T (Ml 1 /_3) _ Tyl
% - 1 1 a¥-1 1 @ a¥Y 771

oY - Mempool occupancy* in

transactions where:

o P{(1) - constant determined 31 Y — Be

with a numerical procedure Ty £ Z(—I)CH( : )CYBC ;

c=0

oB - block occupancy

oa 2 A/(A+ ) and
oftl—a



Accuracy validation
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