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Tyrimo objektas:

– Blokų grandinių protokolai orientuoti į  spartesnį 
transakcijų vykdymą. 

Tyrimo tikslas:

– Tobulinti ir modifikuoti esamus blokų grandinių 
protokolus, siekiant didinti transakcijų 
pralaidumą.

–
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Planuojami rezultatai
● Atlikti blokų grandinių protokolų analitinę apžvalgą 

● Nustatyti (identifikuoti) mokslines problemas, kylančias uždaviniuose, 
susijusiuose su transakcijų pralaidumo didinimu blokų grandinių 
protokoluose

● Pasiūlyti patobulinimus egzistuojantiems blokų grandinių protokolams 
siekiant padidinti transakcijų pralaidumą

● Pasiūlytų patobulinimų pagrindu realizuoti prototipą

● Eksperimentiškai ištirti patobulintas protokolų versijas ir jų savybes 
palyginti su pradiniais protokolais
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Plano vykdymo suvestinė
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Mokslinių tyrymų etapai
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Mokslinių tyrimų etapai
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Mokslinių tyrimų etapai
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Bendruosius gebėjimus 
stiprinančios veiklos
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Kito pusmečio planas (2026)
● Pabaigti rengti disertaciją;

● Pagal vėliausius tyrimų rezultatus pabaigti rengti 
publikaciją;
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KZG10 Polynomial Commitments: 
Trusted Setup
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KZG10 Polynomial Commitments: 
Commitment
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Multi-Scalar Multiplication: 
Pippenger Example

When r is small we group elements by scalar:

S12,4 = 2P1 + 3P2 + 3P3 + 2P4 + 1P5 + 1P6+ 3P7 + 2P8 + 2P9 + 3P10 + 
1P11 + 3P12 – 37 group operations

S12,4 = 1 · (P5 + P6 + P11) + 2 · (P1 + P4 + P8 + P9)+ 3 · (P2 + P3 + P7 + 
P10 + P12) = 1S1 + 2S2 + 3S3.

1S1 + 2S2 + 3S3 = S3 + (S3 + S2) + (S3 + S2 + S1) – this needs only 4 
group operations + 9 group operations for each subsum.



  14 / 26

Multi-Scalar Multiplication: 
Pippenger (large scalars)

When r is large we break down each scalar:
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Multi-Scalar Multiplication: 
BGMW 

Points are fixed for KZG10 (and many other applications of 
MSM) so we can precompute qjPi

This requires at most nh + q – 3 group operations.
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Construction I

 Precompute pairs Pi+Pj (in addition to BGMW) for indices

where w denotes the window size in bits, n is the MSM size, k is the
scalar size in bits, and t is the chunk size
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Construction II

● Variant I +  Booth indexes
 

● Precompute pairs Pi + Pj and Pi - Pj (in addition to BGMW) for indices

where w denotes the window size in bits, n is the MSM size, k is the
scalar size in bits, and t is the chunk size
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Construction III

● Construction II + triples.
 

● Precompute pairs Pi + Pj + Pm , -Pi + Pj + Pm , Pi - Pj + Pm ,Pi + Pj - Pm ,in addition 
to Construction II) for indices

where w denotes the window size in bits, n is the MSM size, k is the
scalar size in bits, and t is the chunk size
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Experiments: Rust-kzg library
● Implemented in Rust (high performance and safety);
● Contains test suites and benchmarks;
● Used by some real world projects and scientists;
● Over 40 students involved;
● Opensource (Apache 2.0 license).
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Construction I
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Construction I
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Construction II
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Construction II
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Construction III
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Construction III
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Further Research

● Complete implementation and benchmarking of a few 
more variants (further reduce buckets by one bit, 
overlapping chunks).
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