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METHOD OF IMPLEMENTATION OF SOFTWARE FOR SOLVING
THE PROBLEM OF OPTIMIZATION OF CONFIGURATIONS
OF THE DISTRIBUTED INFORMATION SYSTEM

The article examines how to implement software for solution of the problem of
optimizing the configurations of the distributed information system. This method aims
to obtain the optimal configuration in the form of a code from the input parameters.
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Relevance of research topic. Modern distributed information systems either
already use cloud service providers, or soon begin to use them [1] [2]. Vivid examples
of cloud providers are Amazon Web Services, Microsoft Azure, and the Google Cloud
Platform [3]. Each of them has a lot of resources and services, with which one task can
be performed even with a single provider using different services. In addition, every
week new services appear or existing ones are improved, which makes it impossible to
comprehend all interconnections and, as a result, obtain the optimal configuration of
DIS using only limited human computing power [4].

Target setting. The problem is the lack of implementation or description of the
implementation of the optimized distributed information systems.

Actual scientific researches and issues analysis. Today, there is a necessary
theoretical basis for optimizing DIS [5].

Uninvestigated parts of general matters defining. In this paper, we explore
the method of implementing software tools to solve the RIS optimization problem.

The research objective. The task is to develop a concept for optimizing DIS
configurations, which involves obtaining the description of applications and
infrastructure in the form of a code [6], by which it is easy to deploy the optimal
version of the distributed information system.

The statement of basic materials. The proposed concept of the
implementation of software consists in finding in the informal description of the
system provided by the user, the formal parts of the description of the elements,
finding the coverage, which is best at the given time corresponds to the weight of the
requirements [5] as shown in the picture 1. As a result of the system's operation, a
descriptive system is described in HCL [7] and / or YAML [8], which are the language
of the description in systems such as Terraform [9] and Docker-compose [10].

The structure of software looks like three linked modules, which are divided
into functional: preprocessor, optimizer, postprocessor shownin the picture 2.
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Picture 1. Block of tags

The preprocessor is responsible for data preparation. To find the formal
description in the informal, first of all, it is proposed to use usecases that already
have the necessary links with the formal description of the elements. To do this we
use the concept of tags, and to fill formal descriptions with appropriate tags using a
preprocessor with a minimum human participation - Multi-label classification [11].

The optimizer is responsible for finding the coverage and solving the
optimization problem. For this purpose, already known algorithms and methods, such
as ABC-analysis [12] and Quine-McCluskey [13] BOOM [14], Espresso and others,
can be used. They will act as part of the formal description of the elements, looking for
all possible matching combinations of elements.

The postprocessor selects the optimal parameters of each of the configurations
based on the weight of each of the filters that were specified by the user and compares
the results obtained. On the output, if possible, get several similar architectural
projects, the user will be given the opportunity to compare the characteristics of each
option and choose the one that more closely matches his goals.

At the time of choosing the desired configuration description, the user is given a
code that describes its infrastructure dependencies, which allows the user to
automatically deploy a system of any complexity.
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Picture 2. System architecture

Conclusions. The proposed method of implementation of optimization DIS
currently has no analogues and can dramatically increase the speed of development of
prototype systems with the use of all the latest features and optimizations, which in
turn allows the best practices to people who do not have the relevant knowledge, as
well as adjust the decisions of professionals, pointing to shortcomings in their system.
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