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2. The methodology for the synthesis of information transformation operations for computer cryptography

Реферат:
1. Дисертаційна робота присвячена вирішенню проблеми підвищення ефективності функціонування
криптосистем на основі використання створеної методології синтезу операцій криптографічного
перетворення інформації. Застосування технології побудови та використання криптопримітивів на основі
синтезованих операцій криптоперетворення, що мають властивості афінності та нелінійності, забезпечило
можливість збільшення стійкості за рахунок варіативності операцій та швидкості перетворення внаслідок
паралельної реалізації. Розроблено технологію синтезу операцій для мультиопераційних матричних
криптографічних примітивів підвищеної стійкості. Удосконалено методи синтезу та аналізу криптографічних
алгоритмів на основі узагальненої моделі криптографічного алгоритму. Отримано можливість забезпечення
гнучкого керування параметрами криптографічних алгоритмів у процесі їх синтезу, виходячи з задач



проектування. Ключові слова: комп’ютерна криптографія, операції криптографічного перетворення,
нелінійність, варіативність, паралельна реалізація, узагальнена модель, криптостійкість, швидкість
перетворення.

2. The dissertation is devoted to solving the problem of increasing the efficiency of the use of cryptosystems based
on created methodology for the synthesis of operations of cryptographic transformation of information and the
construction of cryptographic primitives based on them. The object of the research is the processes of synthesis of
information transformation operations. The subject of research is methods and means of synthesizing information
transformation operations for computer cryptography. A methodology for the synthesis of operations of
cryptographic transformation of information is proposed on the basis of existing and developed methods of the
synthesis of operations of direct, reverse and mutual cryptographic transformation by their classification and
generalization, which has made it possible to expand the base of operations, the use of which allows to improve
existing cryptoalgorithms and crypto primitives and synthesize new ones. The use of the technology for the
construction and use of crypto primitives based on synthesized cryptographic transformation operations with
affinity and nonlinearity properties has provided the possibility to increase the security due to the variability of
operations and the conversion speed due to parallel implementation. A technology for synthesizing operations for
multioperational matrix cryptographic primitives of increased security has been developed. This technology has
been developed for the synthesis of operations for multioperational matrix cryptographic primitives based on the
construction of new groups of operations accurate to permutation by using the proposed tabular model of the
cryptographic transformation operation, which has made it possible, due to the variability of operations, to
increase the cryptographic security of existing cryptographic primitives. Methods for constructing cryptographic
primitives have been improved on the example of sliding encryption primitives based on matrix operations of
cryptographic transformation and the obtained generalized recurrent sequences for building models by their
parallel implementation, which has provided an increase in encryption speed up to 2 times and security to linear
cryptanalysis. The methods of synthesis and analysis of cryptographic algorithms based on a generalized model of
the cryptographic algorithm by sequentially-parallel implementation of operations of cryptographic
transformation of information at macro and micro levels have been improved, which has made it possible to
resolve contradictions between cryptographic security, complexity and speed in order to achieve a given
efficiency, based on design tasks. Mathematical models and methods of the synthesis of elementary functions and
operations of cryptographic transformations have been further developed on the basis of the group of elementary
functions of the extended matrix cryptographic transformation selected from the classification, by improving the
mathematical apparatus for synthesizing direct and inverse matrix models of non-affine discrete transformations.
Together they have provided the possibility of synthesizing operations of nonlinear cryptographic transformations
and confirmed the correctness of the main provisions of the proposed methodology. Variants of implementation at
the software and hardware levels of new groups of cryptographic operations of a given bit width with the
properties of affinity and nonlinearity, in particular, matrix and extended matrix transformations are proposed.
The use of synthesized operations of cryptographic transformation based on the proposed options for combining
the use of matrix and extended matrix transformations in the design of algorithms allows to increase the
cryptographic security from 2166 to 28157 times in proportion to stream encryption while reducing the encryption
time from 1.3 to 8 times. The ability to provide flexible control of the parameters of cryptographic algorithms in the
process of their synthesis, based on design problems, has been obtained. Keywords: computer cryptography,
cryptographic transformation operations, nonlinearity, variability, parallel implementation, generalized model,
cryptographic resistance, transformation speed.
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