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Einamieji studijy metai

Dalyvavimas konferencijose Publikacijos
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informatikos ir Fundamentalieji pristatymas konferencija
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Visy moksliniy tyrimy ir disertacijos rengimo etapai

Darbo pavadinimas

Atlikimo terminai

Pastabos

Moksliniy tyrimy disertacijos tema apzvalga ir analizé
(Lietuvoje ir uZsienyje):
pagristy bloku grandiniu tinkly analitine ap#valga.

1.2 Nustatyti (identifikuoti) mokslines problemas.
kylanéias uzdavmiuose, susyjusiuose su . darbo
wrodymu™ pagristy bloky grandiniy plétros (angl.

aff-chain) technologijas.

2019 m. spalio mén. —
2020 m. spalio mén.

2.3. Empirinis tyrimas:

23.1. . Darbo rodvmu™ pagristy bloky grandiniy
plétros naudojant negrandinines technologijas
pritaikymas 2 2 1 uzdavinyje identifikuotoms
praktinéms sritims.

232 El komercyjai pritaikyto _darbo irodymu™
pagnsty bloku grandimiy plétros sprendimo naudojant
negrandinines technologijas tyrimas ir tobulinimas.

2021 m. lapkri¢io mén. —
2022 m geguzés mén.

Mokslinio tyrimo vvkdymas:

2.1. Tyrimo metodikos sudarymas:

2.1.1. Tyrimo metodikos iisikeltam uzdavinim spresti
parinkimas;

2.1.2. Teorinio ir empirinio tvrimy suplanavimas pagal
pasirinkta metodika.

2020 m. lapknéio mén. —
2021 m. sausio mén.

2.2. Teorinis tyrimas:

2.2.1. Sné, kuriose tikslinga plésti , darbo rodymu™
pagnstas bloky grandmes naudojant negrandinines
technologijas identifikavimas:

2.2.2. Darbo wodymu”™ pagnsty bloku grandmm
plétros naudojant negrandinines technologijas tyrimas:

2.23. Darbo yrodymu” pagristy bloky grandinmg
plétros naudojant negrandinines technologijas modelio
sukirimas ar testavimas.

2021 m. vasario mén. —
2021 m. spalio mén.

2.4. Gautu rezultaty analizé, apibendrinimas,
ivady parengimas:

241 Gauty rezultaty analize:

2.4.2. Rezultaty apibendrinimas, esminiy rezultaty
isskyrimas;

2.4.3. Itvady parengimas.

2022 m. birZelio mén. —
2022 m. spalio mén.

Atskiry daktaro disertacijos dalig (tyrimo metodikos,
rezultaty, ginamy teiginiy, ifvady ir kt.) parengimas:
3.1. Tiksly, uzdaviniu. tyrimo metodikos, ginammuyu
teigmniy patikslinimas;

3.2 Analitinés disertacijos dalies parengimas;

3.3 Teornnés disertacijos dalies parengimas;

3.4 Eksperimentinés disertacijos dalies parengimas;

3.3. Bendruyy 1$vady formulavimas.

2022 m._ lapkn¢io mén. —
2023 m. geguzés mén.

Daktaro disertacijos parengimas ir svarstymas
padalinyje

2023 m_ birzelio mén.

Daktaro disertacijos gynimas

2023 m. rugséjo mén.




Tyrimo objektas:

,Darbo jrodymu“ (angl. proof of work) pagrijsty bloky grandiniy plétros (angl. scalability)
sprendimai.

Tyrimo tikslas:

Moksliniy straipsniy, kuriuose nagrinéjami ,darbo jrodymu® pagrjsty bloky grandiniy plétros
sprendimai apzvalga.

Tyrimo uzdaviniai:
Atlikti ,,darbo jrodymu* pagrjsty bloky grandiniy tinkly analitine apzvalga;

Nustatyti (identifikuoti) mokslines problemas, kylancias uzdaviniuose, susijusiuose su ,darbo
irodymu* pagrjsty bloky grandiniy plétros sprendimais naudojant negrandinines (angl. off-chain)
technologijas.



Accuracy and completeness of scalability method information in articles:

E. Ademi, “A
Comprehensive Study on
the Scalability Challenges
of the Blockchain
Technology”

K. Croman et al., “On
scaling decentralized
blockchains (A position
paper)”

S. Bano et al., “The Road
to Scalable Blockchain
Designs Functional
Components of a
Blockchain”

A. Singh et al., “Public
blockchains scalability: An
examination of sharding
and segregated witness”

P. McCorry et al., “You
Sank My Battleship! A
Case Study to Evaluate
State Channels as a
Scaling Solution for
Cryptocurrencies”

J. Herrera-Joancomarti et
al, “Privacy in bitcoin
transactions: New
challenges from blockchain
scalability solutions”

Increasing the
block size

Good

Low / None

Low / None

Good

Low / None

Excellent

Reducing the
transaction
size

Low / None

Low / None

Low / None

Excellent

Low / None

Low / None

Sharding

Low / None

Good

Medium

Excellent

Low / None

Low / None

State channels

Low / None

Low / None

Low / None

Low / None

Excellent

Payment
channels

Low / None

Low / None

Low / None

Low / None

Excellent

Excellent

Sidechains

Low / None

Low / None

Medium

Medium

Low / None

Low / None

Low / None

Low / None

Low / None

Low / None

Low / None

Low / None




Accuracy and completeness of scalability method information in articles:

G. Malavolta et al.,
“Anonymous Multi-Hop
Locks for Blockchain
Scalability and
Interoperability”

S. Kim, Y. Kwon, and S.
Cho, “A Survey of
Scalability Solutions on
Blockchain”

G. Yu, X. Wang, K. Yu, W.
Ni, J. A. Zhang, and R. P.
Liu, “Survey:Sharding in
blockchains”

G. Wang, Z. J. Shi, M.
Nixon, and S. Han, “SoK:
Sharding on blockchain”

Q. Zhou, H. Huang, Z.
Zheng, and J. Bian,
“Solutions to scalability of
blockchain: A survey”

H. Abdelatif et al., “Scaling
Blockchains: A
Comprehensive Survey”

Increasing the
block size

Low / None

Medium

Low / None

Good

Medium

Good

Reducing the
transaction
size

Low / None

Medium

Low / None

Medium

Medium

Good

Sharding

Low / None

Medium

Excellent

Excellent

Medium

Good

State channels

Excellent

Good

Low / None

Low / None

Excellent

Excellent

Payment
channels

Excellent

Good

Low / None

Low / None

Excellent

Excellent

Sidechains

Medium

Good

Low / None

Low / None

Excellent

Excellent

DAGs

Medium

Good

Low / None

Low / None

Excellent

Excellent




Attributes and consequences of different scalability methods:

Scaling method

Increasing block
size

Reducing

transaction size

Sharding

State channels

Payment channels

Sidechains

Scaling solution
type

On-chain

On-chain

On-chain

Off-chain

Off-chain

On-chain

On-chain

Decentralization

Decreases

Does not change

Decreases

Does not change

Does not change

Does not change

Decreases

Transactions per
second supported

Amount of
transactions

supported increases

linearly

Increases by % of
the amount tx size
is reduced

Amount of
transactions

supported increases

linearly

Virtually no limit to
increase

Virtually no limit to
increase

Increases linearly

Increases
exponentially

Privacy

Does not change

Does not change

Does not change

Improved

Improved

Can be improved,
depending on the
sidechain

Does not change

Security

Decreases because
of increased
centralization

Does not change

Decreases because
of increased
complexity and
additional attack
vectors

Does not change

Does not change

Does not change

Decreases because
of increased
centralization

Used in

Bitcoin, Bitcoin
Cash, Bitcoin SV

Bitcoin

Ethereum (planned)

Raiden Network,
Perun, Nitro
Protocol, PISA, L4,
Celer Network

Lightning Network

Rootstock, Liquid

IOTA, Nano




ISvados:

Straipsniy apie jvairius blockchain scalability metodus kiekis kiekvienais
metais didéja.

Pagal bendrg kiekj daugiausiai straipsniy yra apie Sharding bei DAG; pagal
augimo tendencijas — apie Lightning Network.

Naujausi straipsniai yra pilniausi ir kokybiskiausi.

IS visy tirty scaling metody, Lightning Network turi daugiausiai potencialo
bei maziausiai trikumy lyginant su kitais scaling metodais.



2020/2021 m. m. planuojami darbai:

ISklausyti modulj ir iSlaikyti egzaming:
e Bloky grandiniy technologijos, 7 kreditai.
Mokslinio straipsnio rengimas:

o “Analysis of Scalability Solutions for Proof-of-work Based Blockchains”.



ACIU uz démesj
Klausimai?
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