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Abstract

The development of software was carried out, which is associated with the intellectual
support of designers of information systems associated with the processing of data
arrays. The formation of a multi-alternative optimization model that takes into account
randomized methods, which will be adequate to real information processing processes,
has been carried out. This allows the selection of elements of software and hardware
information systems. The conducted simulation experiments confirmed the feasibility of
the proposed approaches.
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1. Introduction

In corporate information systems (CIS), in many cases it is necessary to solve different problems.
Among them, we can single out the structural synthesis of distributed databases [1]. First of all, it is
important to choose a rational number of parallel processing. In addition, priorities must be assigned
in terms of fulfilling the relevant processing conditions.

The purpose of this work is to develop an integrated approach to optimize the processing of large
data arrays in an information system based on the aggregation of multi-alternative methods, Petri nets,
and fuzzy models.

2. Description of models and methods of processing distributed data arrays

The process of multi-alternative optimization using the transaction hierarchy was considered. The
rational number of parallel processing was selected using the apparatus of Petri nets. Priorities related
to the fulfillment of processing conditions were also assigned. The choice of promising options for
the structure of the system was carried out within the framework of a multi-alternative optimization
model [2].

The choice of a rational option was carried out in a multicriteria way within the framework of
unclear requirements.

During simulation, it was necessary to determine those parameters that most affect the operation of
the EIS. The organization of the simulation model of the system occurs using two hierarchical levels.
There is a semantic load for the upper level. The lower level describes the behavior of the
components at the upper level.

Arrays of data are received at the input. The simulation model includes three queuing systems
(QS).

The model has a data block. In it, the input parameters are streams of data arrays of accounts with
failures and a sign of the end of work with data. The number of data arrays is calculated for each QS.

The result is passed to the output. In the model, the values of the parameters were used (Table 1).
For the QS block, the vector of numbers of data arrays for each of the data blocks is considered as an
input value.
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The calculation is carried out for each block. In the processing block, an imitation of entering
information into the database takes place. The number of inserted records is remembered. It also
computes the time after all data arrays are inserted.

Table 1
Parameters used during simulation
Data block Total number of  Percentage of data Percentage of Percentage of
number datasets Nai processed by the data processed data processed
gueuing system 1 by the queuing by the queuing
Pas1 system 1 Pqs; system 1 Pqas3
1 6000 50 30 20
2 16000 70 20 10
3 19000 45 25 20

To keep track of the processes, two indicators are provided. In the first, the dependence of the
number of records in the database (DB) on the analyzed day is formed. The second indicator shows
the average processing time for data sets.

We considered 100 days as the model time. This corresponds to 4 working months of 25 days
each. The simulation results demonstrated the filling of the database in a linear fashion. By the end
of the working months, we can note the horizontal dependence in the graph. This is determined by
the increased activity of the enterprise for such a period.

When analyzing 100 days of model time, the mean processing time was 3383 sec / day (that is,
more than 56 minutes / day) and 5230 sec / day (more than 1 hour 27 minutes) for the model with 3
blocks that serve 6000, 16000, 19000 people and having 3 QSs. Possible options for reducing the
calculation times are considered.

In order not to have a long processing time for data arrays, the database structure should be
simplified. But in this case, the redundancy of information presentation will affect, the data will be
presented in a non-optimal way. Then it is necessary to search for a compromise solution during the
design of the database. For example, you can transfer static information from a DB to an archive.

3. Conclusion

On the basis of the created integrated approach, it is possible to establish certain dependencies
among the parameters characterizing the system for processing data arrays at the enterprise. Then
there are opportunities to determine the optimal ways of movement of information flows, which will
provide the least load of the system.
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