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B cmamve paccmampusaemcs pons UHGOPMAYUOHHBIX MEXHOIOSULL HA NPOMBIULLEHHBIX NPEONPUSIUIX
PAKEMHO-KOCMUYECKOU  OMPACAU, NPUBOOSMCS  PE3VIbINAMbl  AHANU3A  HAYYHBIX  UCTHOYHUKOE N0
Op2aHU3AYUU CUCTEM UHGOPMAYUOHHOU ROOOEPIUCKU OISl NPUHAMUS YRPAGIEHYECKUX PeuleHull, aHaiu3
CYWecmeyrouux Memooux NOCMPOEHUsl YHPAGIEHYeCKO20 YYemd HA HpeOnpusimusix u cnocobog e2o
asmomamuzayuu. J{enaromcs 6vi600bl 0 HeOOCMAMOYHOU NPOPADOMAHHOCINU U3YYEHHBIX DEUEHUll, KaAK C
MOYKU 3PeHUs NOSUKU OP2AHU3AYUU YYema, MAaK U ¢ MexHuueckou mouku 3penus. Onpedensomcs
OCHOBHblE 3a0a4U CUCHEMbl UHOOPMAYUOHHOU NOOOEPIHCKU, Memoobl (POopMUpo8anus 3phekmuenoco
VApagienyeckoeo yuema u yeau e2o 6Heopenus. Ilpediacaemcs noodxo0 K CO30aHUIO CUCHIEMbL
UHDOPMAYUOHHOU NOOOEPIICKU 8 8Ude HAOCMPOeHHOU ynpasaaowell 6aszvl Oanuvix 6 sude OLAP-pewenus,
nOCPedcmeom KOMOPOU UHMEZPUPYIOMCs (DYHKYUOHATbHbIE UHDOPMAYUOHHBIE CUCTNEMbL U CIPOUMCS
0emanu3upOBAHHDBIL YRPAGIEHYECKULL YUEem, CEA3AHHbI ¢ OYX2AMePCKUM U HALO208bIM YUEMAMU 8 eOUHVIO
cucmemy 8 eOUHOM UHPOPpMAYUoHHOM npocmparcmee. ORUCLIBAIOMC NPEUMYWecmed GHeOpeHUs
npeonazaemoll cucmemvl, NO36OMSIOUWEU NPOBOOUMb BCECIOPOHHUIL PemMPOCHEKMUGHbIL U ONePAMUGHDbILL
aHanU3 MeKyuje20 COCMOSHUS NPOMEKAIOWUX HA NPeOnpUsmuY NPoYeccos ¢ OEHENCHOU OYEHKOU
cpeocmsamu SQL ¢ evicokoii cmenenvio Oosepus k OdauHvim. 0208apusaromcss NPUHYUNvl CO30AHUS
INEMEHMO8 UHPOPMAYUOHHOU cucmemvl 01 NOCAeOYIowe20 3Phekmusnoco nian-gakm auamuza u
sbipabomxu ynpagienueckux pewienuil. IIpueooumcs cxema opeanuzayuu eOUuHo020 UHOOPMAYUOHHOSO
APOCMPAHCmMea u cucmemvl, obecneuusaroujell UHGOPMAYUOHHYIO NOOOEPHCKY NPOYECCO8 YNPAGIeHUs
npeonpusimuemM, PAcCMAmMpUearOmes, OCHOBHblE UHGOpMayuoHHble nomoku. Onucevleaemcs: JN02UKa
RO00ePHCANUSE NPOYECCA POPMUPOBAHUSL CIPYKIMYPUPOBAHHO20 XPAHUIUWA OAHHBIX NPU A8MOMAMU3AYUL
@unancoso-sxonomuuecxkou yacmu ACYII na base npedcmasnsiemoco cnocoba opeanHuzayuu OAHHLIX,
NO38ONAIOWAS YEI3aMb YRPAGIEHYECKUL, OYXeaImepCcKull U HAl02068bll YYembl ¢ OOHUM UCHOYHUKOM
AKMYanbHuIX OaHHLIX, co30asas npu dmo 3¢pgexmusnoe OLAP-pewenue. Ilpusooumcs naznsaonulii npumep
opeanusayuu OaHHLIX 8 ude Yes3Ku cpeocmeamu B ompadicenuil nepauunbix 00KYMEHMO8 NPeonazaembim
Ccnocobom, 0HecneHu8aloWuM BO3MONCHOCTG ONEPAMUBHO20 AHANU3A 0eOUMOPCKOU U KpeOumopcKou
3A00NIICEHHOCMU U OCYWEeCMENeHUsT NPEOSaApUMENbHO20 (YUHAHCO68020 KOHmMpouHed. I[Ipusoosmest
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npumepvl UnmMepHecos noab3oeamesns U3 paspabomaHHol Cucmemvl UHOOPMAYUOHHOU NOOOEPIHCKU,
HOCMPOEHHOU HA ONUCHIBAEMBIX CROCOOAX Opeanuzayuu 0aHHbIX. [lenaromcs 6bi600bl 00 dpghexmusHocmu
npeonaeaemozo peueHus..

Knrouesvie crosa: cucmema uH@OPpMAYUOHHOU ROOOEPAHCKU NPUHAMUS YAPAGLEHUECKUX peuleHull,
unmezpayusi, eOuHoe UHGOPMAYUOHHOE NPOCMPAHCME0, PuHancoswlil konmponnune, OLAP-pewenue.
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The article examines the role of information technology at industrial enterprises of the rocket and space
industry, provides the results of the analysis of scientific sources to organize information support systems
for making management decisions, an analysis of existing methods for constructing management account-
ing at enterprises and methods of its automation. Conclusions are made about the insufficient elaboration
of the studied solutions, both from the point of view of the logic of the organization of accounting, and from
a technical point of view. The main tasks of the information support system, methods of forming effective
management accounting and the goals of its implementation are determined. An approach to create an in-
formation support system in the form of a built-in control database in the form of an OLAP solution is pro-
posed, through which functional information systems are integrated, and detailed management accounting
related to accounting and tax accounting is built into a single system in a single information space. The
article describes the advantages of implementing the proposed system, which
allows for a comprehensive retrospective and operational analysis of the current state of the processes oc-
curring at the enterprise with a monetary value using SQL tools with a high degree of confidence in the
data. The principles of creating elements of the information system for the subsequent effective plan-fact
analysis and development of management decisions are discussed. A diagram of the organization of a sin-
gle information space and a system that provides information support for enterprise management processes
is given, the main information flows are considered. The logic of maintaining the process of forming a
structured data warehouse is described, while automating the financial and economic part of the automat-
ed control system based on the presented method of organizing data, which allows to link management,
accounting and tax accounting with one source of relevant data, while creating an effective
OLAP solution. An illustrative example of the organization of data in the form of linking the reflections of
primary documents by means of a database using the proposed method, which provides the possibility of
operational analysis of receivables and payables and the implementation of preliminary financial control-
ling, is given. The research provides examples of user interfaces from the developed information support
system based on the described methods of data organization. Conclusions are made about the effectiveness
of the proposed solution.

Keywords: information support system for making management decisions, integration, unified infor-
mation space, financial controlling, OLAP solution.
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Introduction

The prerequisite to implement economic activities (EA) is the application of information technolo-
gy (IT) at the industrial enterprises to automate design processes, production management, logistic
activities, financial economic and accounting processes. Successful automation of enterprise manage-
ment system increases the efficiency of the management, stimulates labour productivity due to accel-
erating the information exchange in agreeing various issues, transiting to digital document workflow,
reducing the influence of the human factor and the possibility of automated standard decision making.
Information systems (IS) and processes at enterprises should be interdependent, since currently, it is
impossible to provide workflow and management accounting without information support. IS ensures
the fulfillment of the set goal satisfying numerous requirements for the production and accounting
process, and not only records the results of business processes (BP) [1].

The relevance of the study in this article is determined due to the search for solutions to improve
the efficiency of enterprise management in the rocket and space industry (RSI) within the state defense
orders and high uncertainty.

An effective information support to the management process is required to make informed, relevant
economic decisions based on reliable information from various sources, formed by means of account-
ing and analytical support for management processes, structured and supported according to certain
rules.

Research analysis

The targeted research has demonstrated that the purpose of IP management is to provide consumers
with appropriate relevant information in a certain subject area in the form of up-to-date information
products [2].

Considering that the subject data of various processes are distributed over their functional 1S, and
management decisions are determined due to analyzing the financial and economic state of the enterprise
and the ongoing processes, developing systems of information support management based on current
economic data, connected in a database with the production process; the current economic data are avail-
able at any time. The process requires a data management tool for EA, integrated with functional IS con-
taining the results of this activity, thereby forming management accounting (MA) at the enterprise [3].

In the sources [4-14], the methodology to construct MA mainly consists in determining the sequence
of actions from the accounting audit to recommendations to automate the processes described and
regulated before, which ultimately allow obtaining various mid-assessment of information necessary for
making management decisions. However, there is a lack of clearly described solutions to organizing MA
information support at large enterprises. One of the most important conclusions made as a result of the
analysis is the need for MA obtaining data both on the planned performance of the enterprise and on the
actual ones in the form of accumulated costs in case the required results are achieved. The purpose to
develop information support to MA is to manage costs to control the cost of production. MA organiza-
tion should be based on the management policy principles and consider enterprise features.

MA automation means a method of technical systematization of information into a single database
with collecting, processing and transmitting the required information, which could be used to compile
both accounting and management reporting, its measurement and evaluation of the results obtained. The
analysis of sources [4-14] in the field of management accounting automation showed the following.
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1. The proposed solutions based on accounting data are ineffective due to a significant information
time lag concerning the fact of business transactions (BT), insufficient for managerial conclusions of
analysis reflected in accounting entries, however, these data on work in progress (WIP) are not con-
nected with the sales objects, affecting the cost of production. Fig.1 introduces a conventional ap-
proach to MA organization.
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Fig. 1. General approach to the organization of management accounting

2. MA automation problem is mainly solved by developing a parallel A autonomous MA system in
an economic entity, which will certainly results in data discrepancies and distrust to information. Such
solutions require very high qualifications of employees who process primary documents, since they
are responsible for the correct distribution of the primary data across the MA registers. Large enter-
prises obtain employees working with primary documents being ordinary registrars and, as a rule, not
having such skills when entering documents into the accounting system.

3. There are no ready-made solutions meeting the needs of companies in the rocket and space in-
dustry in the literature studied; on the contrary, there is a statement that such software has not yet been
developed to be adapted for accounting, tax and management accounting simultaneously, this forces
enterprises to use a whole set of tools, which is often inconvenient due to database incompatibility
[14]. Among the many different programs and local solutions, the visibility (traceability) of the MA
goals, the stages of their achievement with reference to the objects of control are lost.

Most of the scientists researching the problem of MA organization [4-14] conclude that it is
necessary to build 1S and their inherent information flows to store data to be considered as an OLAP
system and be able to continuously compare the current data with the planned values of economic
indicators tied to the objects of control and accounting. However, even such an approach to MA auto-
mation can contain hidden problems: processed and consolidated data, rather than primary data, can be
overloaded, which can lead to distortion of information obtained on the basis of created data marts. In
addition, accounting data is generated according to the rules and, for the accounting needs, they are
unacceptable for operational decisions due to a delay. And, finally, the most important drawback of all
approaches to the MA automation based on accounting data is the accounting records the performed
BT and beautiful pictures in the Bl system will show what a manager has not done, and they will use
these data only to prepare a solution for the future, if the same conditions are created.

The most important accounting principles for MA is the availability of operational information about the
real state of affairs rather than the document registration in the accounting system [8]. Accounting and MA
automation does not only significantly increase the efficiency of the accounting department, but also reduces
the likelihood of errors, improves the quality and efficiency of reporting by embedding mechanisms for BT
visual reflection into the software [9].
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In the rocket and space industry the main tasks to automate information support systems of enterprise
management are:

— time-efficient analysis of receivables and payables;

— preliminary financial controlling (both at the stage of agreeing the payment requirement and creating a
payment document);

— time-efficient tax accounting;

— organization of related management, accounting and tax accounting;

— management of the production cost in the form of accounting, controlling and managing production
costs, decomposed by the price structure;

— connection of management accounting with PDM and PLM systems for accounting of technical
results of activities to help detail work in progress to accounting objects.

In order to comply with the law, to ensure the ability to manage the life cycle (LC) of the
manufactured products and their impact on the economy, developing information support systems be-
come necessary for the processes occurring at the enterprise according to the regulatory authority
requirements to accounting. The regulations to maintain separate management, accounting and tax ac-
counting at an enterprise determine the conditions for the functionality of management information
and control system (MICS), for the processes of structuring, transforming and storing information in a
form meeting the requirements of regulatory documents and regulatory agencies for enterprise report-
ing, as well as suitable for analyzing statistical data. The tool for recording and analyzing data on EA
should be able to integrate with functional IS, where the activity results are planned and considered.
Up-to-date information about any individual item of the product should be available automatically in
various views. Such an integrated 1S should make compatible the processes of development and pro-
duction of technology with the economics of these processes and can be used at enterprises as a PLM
system. Fig.2 introduces MA main aspects.

The entire chain of processes from letting a contract to delivering finished products is accompanied
by primary documents, the data of which are subject to mandatory accounting and tax accounting. The
quality of information support to MA depends on the created opportunity to analyze the data of these
documents in various aspects and with the least time serving the information consumer's interests. At
large enterprises, with a large number of primary documents without an effective MA system, quickly
finding results on constantly emerging issues is very difficult.

Analyzing standards, methods and experience in developing information support tools inevitably
leads to an understanding the need for a transition to process management [15-19]. The most suitable
and practical technology, combined with the principles of CALS/IPS, is the methodology to describe
information flows in the IDEFO notation and the Workflow technology of workflow management,
supporting the BPMN notation [19]. A resolved issue can be considered the availability of BP descrip-
tion tools developed in the Russian Federation with the support of notations allowing to create detailed
business models and generate regulations to implement processes in the covered areas of activity and
of performers’ job descriptions .

The management methodology, based on using the principles and developing information support
for this, forms understanding of MA continuity and the quality management system (QMS) of an
enterprise [17]. For managers to unambiguously understand a set of control objects and economic
aspects of financial and economic activities (FEA), it is necessary to develop a corporate enterprise
management system in a single information space (SIS) using one control database, with an
unambiguous identification of accounting objects and primary documents associated with their life
cycle.
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Fig.3 demonstrates the principle of organizing information flows among the main functional
systems and information consumers, the principle to which one should strive for MA purposes [18].
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Fig. 3. Organization of information flows of management accounting
as an element of a quality management system

Developing MA information support

The most realistic and effective, and simultaneously, the most difficult way to develop MA infor-
mation support is to develop MA database in the form of a SIS, in which the storage and accounting of
the data of the main primary documents will be organized immediately in the form of an OLAP-
solution that excludes the consolidation and overloading of primary data, and using the same
structured array for the accounting and tax accounting. Realizing the solution will be effective through
a built-in database and interfaces corresponding to MA goals, providing the processes developed for
MA formation and their information flows. The data arrays formed by the solution are easily integrat-
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ed with the necessary functional IS at the database level, as a result of which the linkage of subject IS
with the economic system is organized, on the basis of which most management decisions are made.

Enterprise management, in addition to technical aspects, should be considered as a system of inter-
related processes, where economic indicators (direct costs, payroll, overhead costs, budget, financing,
etc.) act as controlled parameters. The result (feedback) to the deviation of the actual indicators from
the planned ones will be a balanced management decision. For an effective MA, it is necessary to de-
velop a methodology to store data for time-efficient analytical activities and making informed man-
agement decisions, as well as an applied functional model of the accounting process for the costs to
develop products with the ability to provide preliminary, in most cases, automated financial control.
Fig.4 demonstrates the developed approach to MA organization at the rocket and space industry enter-
prises.
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Fig. 4. Proposed approach to organizing management accounting

The developed logic of building information systems distributes the entire burden of MA
organization among the employees responsible for the primary documents, and the add-on in the form
of the proposed software ensures the structuring and storing the data in the database according to the
rules allowing to form MA and the related accounting and tax accounting, and not only hampering the
work of the system users, but also facilitating it due to preliminary automated controlling.Many
potential errors are eliminated at the stages of inputting primary information and linking data in the
form of logically completed BTs. The result of the MA information support implementation system at
the enterprise, based on the proposed approach, will be a unified database of the structured data con-
cerning the progressing BT, suitable for a comprehensive operational analysis by SQL means.

Realizing this approach is possible when forming an OLAP solution based on a specially designed
data warehouse meeting the MA goals. The most effective way of realization seems to be the
development of a ROLAP system with storing actual data in the database tables [20]. The database
logical structure must be developed to integrate functional systems on the same solution, which is also
the most effective way of integrating 1S. To form an up-to-date set of data available at any time, it is
more expedient to use an incremental update of data changed in the OLTP system [21]. This approach
contributes to developing a structured data repository prepared for the management analysis before it
enters the accounting system.

To ensure the possibility of measuring MA controlled parameters, it is necessary to introduce
analytical markers to the primary documents, selected from the reference books developed for MA
purposes, corresponding to the logic of BP primary documents. As a basis for the formation of an
OLAP cube for the main external primary financial documents, the most effective is to use the storage
architecture with dimensions according to the "snowflake" scheme, in which it is necessary to create
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fact tables providing the physical organization of data and organize links of primary documents corre-
sponding to the logic of the fixed BP. It is also rational to use normalized data warehouses in one rela-
tional data storage systems (RDSS) for linking with OLTP systems of our own design. Metadata de-
serves paramount attention in the development of a data warehouse: information about the structure,
placement and transformation of data, due to which the effective interaction of various components of
the warehouse is ensured.

Management solution is, as a rule, a respond to a comparison of indicators that characterize the
process. For MA, the forecast manufacture process values are compared to the actual accumulated data
of the EA results. For convenience, efficiency, traceability and the possibility of automated analysis of
ongoing processes, it is advisable to build planning systems according to the same principles in the
SIS with a fact collection system, based on the same reference information (NRI). The systems should
conduct efficient and automated plan/actual analysis. Adhering to the opinion that the cost of products
is formed by the processes, it becomes obvious to develop and improve BP to eliminate information
gaps, forming a root model (without information gaps and loss) and the basis for BP regulation, this
results in increasing labour efficiency, management efficiency, and reducing manufacture costs.

For planning, amenable to operational analysis by means of SQL, it is advisable to build a project
management system in the SIS as a central node integrated with all accounting systems, that contribute
to linking all work performed at the enterprise with the concept of a project, which should go through
all software and form the EA management basis. It is the work from the project work plan that should
be the connecting element in all BPs, and its cost attributes should become the basis for the MA sys-
tem. By linking work with sales objects (accounting objects), it is possible to obtain the opportunity to
quickly manage the timing of production, estimate resources, predict the prospects for the activities of
departments, as well as evaluate profitability both for individual projects and across the enterprise,
which increases efficiency and transparency in the field of management.

The data in MICS in all of its accounting systems should be linked to forming the main information
flow; Fig.5 demonstrates its diagram.

Applying certain methods of data structuring, based on the coding of analytical information about
the object of control, the SIS prepares data suitable for automated control, increases their connectivity
and traceability, which contributes to reducing the time of their analysis, improving the quality and
relevance of the solutions generated and the management effectiveness in general.
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Fig. 5. Diagram of the main information flow in the automated control system

Fig. 6 shows a simplified diagram to arrange SIS for the information support system, where each
process is organized using the developed software, its implementation leads to automating the main
information flows controlled in MA, and thereby, ensures the efficiency of the enterprise management
process. Introducing such processes and software organizing the presented information flows in the
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SIS makes it possible to conduct an operational plan/actual analysis at any time and generate any de-
tailed reporting that corresponds to official accounting and tax accounting.

To support the process of forming a structured data warehouse when automating the MICS
financial and economic part based on the presented method of data arrangement, the main software
modules "Purchases" and "Sales" have been developed, in which all primary financial documents
accompanying commodity-money relations are entered, registered and taken into account with
counterparties, as well as proactive control over the legality of spending money. The main purpose of
these modules is to create and maintain SIS by linking the reflections of primary documents to each
other in the database tables and marking the resulting lines with analytical features. Documents are
linked according to the principle of belonging to each other, where one document is the basis for gen-
erating another, or documents are two parties to one financial and economic transaction (FET). Docu-
ments are linked both fully and partially in the amount of money that identifies the weight in monetary
terms of a particular FET [22].

The actual links of documents are stored in database tables and are supported by a set of rules and
restrictions that correspond to the developed logic through user interfaces. The software logic provides
the information structuring, the organization and maintenance of data connections in the described
way for the entities "Purchase” and "Sale"; it is shown in Fig. 7 and 8 respectively.

Connecting within the framework of the developed method of reflecting the primary documents to
purchases and sales, we obtain a lined up detailed MA within the framework of the cash flow before
financial transactions on the accounting. The link between purchases and sales is carried out by con-
necting a contract and a customer with contracts for supplying goods, work, services through an open
order in an integrated project management system [22].

Accounting records the same FET with the same analytics with a link to the primary documents.
When using the developed method of linking primary financial documents, there is no need to build
MA while analyzing receivable and payable on accounting entries, as it is arranged in most economic
systems. Actual data are available to analyze them immediately after linking the documents and it can
be changed before the documents are posted on accounting.

235



Cnbupcknii aspokocmudeckmii XypHaa. Tom 22, NO2

- Enterprise .
Economy ——Technics
management
- [
Economy management L - - -
- . Contruct, Formation of a work flow for projects
. Ipening a project in order
Vot bt the cost accounting Start of work on the
other expenses i Project e
¢ 2y I codke proJ
Planning N . . .
- 0 Standardizati ork plan Formation of a sct Formation of the
requirements for on of works [* of works B roduct strugture
other needs P
Procurem |
v ent plan v v Y +
Economic planning |4 T D S Putting on control of
| Budgeting [4——|— o [~ needs of the main 2
of the project . own works
production
BiaweT Caleulation parameters | |
L 4 v | h 4 + +
Financial — Procurement - Information flow is generated,
management  |g management | ercurement Start of work
plan
% y Contracts //
iolormation | g N ccount [ ek L
anagement accountin sales objccts
space o 2 e ¥ sales objects
i i i Development of documentation
Fina m:|lul > Scttlcmcq‘ts with [ | Documents 5 Organization of (design burenn)
controlling supplicrs the supply of ¥
[ Outscing | - doc mntcrinlsl. works, # | Manutacruring of the material
utgoing pnnnlul) [T EY services ot (plan)
r h 4
Storage of structured data on settlements Primary documents incoming Auxiliary production +
with L'l'illﬂ[l.?l'pﬂl'li.ﬁ.“s . ndiministrative and munngement
peraonnel
Tax accounting Accounting l
T . Formation of
- - - = pl"il‘h:u'y documents
Cost accounting, cost formation - Primary documents internal
in accounting [~
h J
¢ Cost data .| Formation of the object
5 . N f sal
Repository of structured data | 2 £

on project costs _|
|
Y v ¢ y

Formation of cconomic, accounting End of the project
and tax reporting

Puc. 6. Cxema opranuzanuu cucremsl UII npoueccos ynpasiieHUs NPEeANpUITHEM
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Since the primary documents being the grounds for accounting entries, are interconnected at the
database level, then in accounting there is no need to keep a complete set of analytics tools
characterizing FET in every entry. These data are easy to find and analyze in a multidimensional array
supported in the described way, which is the basis of the OLAP system. Due to this approach, the rel-
evance of data is maintained in one place, where the primary document is born and the information
flow is generated, the logic of which is supported by the developed system and user applications.

The developed system links management, accounting and tax accounting, which are based on
detailed data on FET with the necessary analytics and fixed links between them, forming a
multidimensional array of structured data or OLAP solution. As a result, SIS is formed, containing up-
to-date and consistent information about the state of all FETs based at least on one of the listed prima-
ry documents.

SIS, formed by the “Sales” and “Purchases” software modules, is a repository of structured data
corresponding to primary documents, detailed to logically completed operations and having rigid links
to each other in the form of external keys in the database table. Fig. 9 presents an example of organiz-
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ing data within a separate process of supplying manufactured products (Sale) in the form of a struc-
tured array.
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Fig. 9. An example of the relationship of primary documents for the entity Sale in the framework
of the end-to-end delivery process of manufactured products

Proactive control of cash flow is performed in documents of the "Acceptance” type in the
"Purchases" module, where all the characteristics of the future payment are automatically checked for
the legality: budget plan item, payment purpose, contract balance, state contract identifier (SCI), bank
details, accounting policy restrictions and various customizable conditions. Acceptance is an internal
document of an enterprise, it acts as an integrator of the process of cash flow and it can be “loaded”
with any checks. In its turn, preparing a payment document for budget planning items requires obliga-
tory presence of an agreed registered acceptance, this budget rule is monitored. Software does not al-
low registering a payment document in the system if it does not meet the budget rules.

The forms for entering financial documents contain all the necessary reference books for MA for
marking the data of primary documents with MA attributes for subsequent analytical tasks in the
formed multidimensional array of structured data. Fig.10 presents the user interface for working with
the financial document data structured and linked in the form of an OLAP solution. This application
analyzes the relationship with counterparties, estimates receivables and payables.

Due to this data organization, the budget of the enterprise for a specific date is automatically
collected; the budget can be compared with its planned values (Fig. 11).

Software, providing the rules to structure and store the data, consists of two classes. This is a class
to maintain the logic of recording and process data about the primary documents and the links between
them, and a class to maintain the logic of recording and process data on (VAT) in the documents taken
into account, thereby forming tax accounting. The technically developed software maintains up-to-date
a multidimensional data array distributed over several tables in the database, each being responsible
for the necessary display of the same data on the operations that have taken place for various purposes
of accounting and analysis. The set of attributes in various database tables is determined by the stored
entity, technical fields to implement the method of data connection and additional fields to organize
and maintain the rules laid down in the accounting policy of the enterprise. Additional details in data-
base tables about VAT may vary depending on the selected accounting policy, while the part of the
software responsible for calculating the purchase ledger and sales ledger can be modified to comply
with the accepted accounting rules at the enterprise. As a result, the database tables can collect and
store the current data about the primary financial document data on the document linkage, reflecting
BT, thereby forming MA, and related data on VAT, calculated according to the accounting policy
rules, forming the tax accounting.
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Fig. 11. Form of analysis of the enterprise budget in the automated control system

In their turn, accounting entries in dependent accounting areas are developed on the basis of data
from the prepared tables of links of primary documents and related tables that consider the VAT
distribution. This allows analyzing the activities of the enterprise reflecting the BP financial and eco-
nomic reflection of in real time, which increases transparency and accuracy in management. An ana-
Iytical base is created for making timely and well-grounded management decisions, as well as prelimi-
nary financial control is carried out for the legality of financial transactions and their characteristics.
The possibility of an automated solution of many typical financial and economic operations is formed,
this results in saving time resources and increasing mobility and management efficiency. SIS, formed
and maintained in this way, is a single data source of contemporary and consistent information for var-
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ious types of reporting to various controlling organizations.

Conclusion

The studies demonstrate that the existing approaches to the automation of the control system are
mainly in developing autonomous control systems operating in parallel with the control unit, which
will certainly lead to data discrepancies and distrust of information. We consider the most effective
way to develop MA information support to create a MA database in the form of SIS, where the storage
and accounting of the data of the main primary documents is organized in the form of OLAP solution
excluding the consolidation and overloading of primary data, while the same structured array is used
for purposes of accounting and tax accounting. The proposed approach is realize through a specially
designed data warehouse that meets the MA goals. ROLAP system is developed with the contempo-
rary data stored in the database tables. To support the process of forming a structured data warehouse
on the basis of the presented method of organizing data, software modules are developed; the software
stores registers and considers all primary financial documents accompanying commodity-money rela-
tions with counterparties, as well as it performs proactive control of the legality of spending funds.
The developed system links management, accounting and tax accounting, which are based on detailed
data on the FET with the necessary analytics and fixed links between them, forming a multidimen-
sional array of structured data. This results in developing SIS, that contains contemporary and con-
sistent information about the state of all FETs, an analytical base is created for making timely and
well-grounded management decisions and automated financial controlling.
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