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DEVELOPMENT OF A METHOD FOR DESIGNING
INFORMATION SYSTEMS FOR ENERGY COMPANIES

Abstract. The creation of information models requires the use of known methods and the development of new
methods of formalizing the pre-design research process. The modeling process consists of four stages: data collection
on the object of management - pre-project research; creation of a graphical model of business processes taking place
in the enterprise; development of a formal model of business processes; business research by optimizing the formal
model.

To support the creation of workflow management services and systems, the complex offers methodologies,
standards and specialized software that make up the developer's tools.

This can be ensured only by modern automated methods based on information systems. It is important that the
information collected is structured to meet the needs of potential users and stored in a form that allows the use of
modern access technologies.

Before discussing the effectiveness of FIM, it should be noted that the basic concept of information itself is still
not the same. In a pragmatic way, it is a set of messages in the form of an important document for the system.
Information can be evaluated not only by volume, but also by various parameters, the most important of which are:
timeliness, relevance, value, aging, accuracy, etc. in addition, the information may be clear, probable and accurate.
The methods of its reception and processing are different in each case.

Keywords: information systems, management information systems (MIS), integrated databases, sadt
methodology.

Information support is the basis for all management activities. Here the set of information should be
considered as various messages, data, relevant objects, phenomena, processes, relationships about the data.
A necessary condition for the successful operation of any enterprise is the normal operation of the
following processes:

- targeted collection and primary processing of information;

- organization of channels for users to access the collected information;

- timely use of collected information for decision making.

The main task of gathering the necessary information:

- completeness, adequacy and integrity of information;

- reducing the technological delay between the moment of information generation and the moment of
access to information.

This can be ensured only by modern automated methods based on information systems. It is important
that the information collected is structured to meet the needs of potential users and stored in a form that
allows the use of modern access technologies.

Modern management information systems.

Development of management information systems (DMIS) is a very complex process that requires
significant time and resources [1-4]. Modern large MIS projects are usually characterized by the following
features:

- the complexity of the characteristics that require careful modeling and analysis of data and processes
(there are many functions, processes, data elements and complex relationships between them);
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- its local tasks and objectives (for example, the presence of a set of closely interacting components
(subsystems) with traditional applications related to transaction processing, regulatory tasks and analytical
processing (decision support) applications using unregulated requests for large amounts of data);

- lack of direct analogues, which limits the possibility of using any standard design solutions and
application systems;

- Significant time duration of the project, based on the limited capabilities of the development team,
on the one hand, and the scale of the customer organization and the different levels of readiness of its
individual units to implement the MIS, on the other hand.

For the successful implementation of the project, the design object (DO) must first be adequately
described, complete and functionally non-contradictory MIS and information models must be built. In
addition, the information needs of users may change or be clarified during the creation and operation of
the fee, which makes it difficult to develop and maintain such systems. Currently, one of the most
complex and important stages in the development of MIS, the stage of creating an information model,
remains largely informal. The initial phases of the project have a decisive impact on the achieved result, as
they make key decisions that determine the quality of the information system. The share of the final result
of the conceptual phase reaches 30%.

The creation of information models requires the use of known methods and the development of new
methods of formalizing the pre-design research process. The modeling process consists of four stages:
data collection on the object of management - pre-project research; creation of a graphical model of
business processes taking place in the enterprise; development of a formal model of business processes;
business research by optimizing the formal model. In addition, it is the most promising method among the
known methods of pre-design research in terms of its automation. The method involves the collection and
initial processing of information. As a result of the initial processing, we obtain a database containing data
on the enterprise, which is suitable for further automated analysis, rather than a mass of unsystematic
primary information. We will use the same presentation of research results in future work.

We set the task to create an information model that allows not only to show the relationship between
the structural units of the enterprise and their weight, but also to assess the nature of the processes taking
place in the organization. In this case - what operations (functions) are performed on the information
(documents) within the organization. Hereinafter, such an information model is called functionally
oriented. Obtaining such a model allows to set the task of optimizing the organizational structure of the
enterprise on new criteria, for example, on the loading of individual functions, uniform loading, etc. b. on.

The obtained functional-oriented model allows to implement the technique of creating an
organizational model of the enterprise "from below": in the first stage to determine the full list of functions
that must be implemented in the enterprise for effective management and achievement of goals; identify
internal and external relationships between functions; estimate the amount of information passed on these
contacts; reorganization of departments and services by redistribution of these functions on a similar basis.
At this stage, communication between departments is carried out automatically - through communication
between newly created departments and services. New features, document management can be included.

A wide class of mathematical theories (third and fourth stages) can be used to formally describe and
analyze the graphical model of business processes, which we will discuss in detail in this paper.

Analysis of existing approaches to building an information model of the enterprise.

At present, the automation of enterprise (organization) management is still an important and topical
issue [4, 16, 19, 23], the intuition and personal experience of the leader is often insufficient to make
effective and timely management decisions. Therefore, a modern approach to management involves not
only a large investment in the purchase of expensive equipment, but also the creation and implementation
of automated management decision support systems (SS). Creating an SS has always been a complex
system process and still remains:

- amodern enterprise is a complex system of interacting elements (divisions);

- each enterprise requires unique and standard design solutions that require complex adaptation;

- unique and flows (information and material) that connect the subsystems of the enterprise, as well as
the enterprise with the environment. Therefore, it is necessary to carefully study the information flows
during the development of the SS. To do this, it is necessary to create an adequate information model of
the enterprise [13]. This process is not simple.

—— §4 ——
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Currently, there is a set of tools that facilitate the process of creating an information model, such as
CASE-tools [9]. They can significantly simplify the modeling process. However, the preliminary stages
related to the description of the subject area are beyond the competence of CASE-tools and are performed
informally at the verbal level [13]. In addition, the adequacy of the information model depends on the
quality of their implementation. We note that the information model is very important for them (in terms
of functionality), as it significantly determines the efficiency of all SS. For them, only the document flow
(traffic or traffic) is important and can be optimized only after a careful study of this traffic, that is, it
should be organized so that the documents arrive on time and without queuing. In other words, it would be
possible to make timely management decisions at all SS levels. Of course, a lot depends on the technical
implementation of the IS, but this is only a necessary but insufficient condition for the effective operation
of the IS.

One type of MIS is called corporate information systems (IS) [20]. Recently, great results have been
achieved in the practice of creating such IS [20]. This was largely due to the fact that all information
available to the corporation was entered into a common integrated database (IDB) and that all divisions of
the corporation were included in this database in accordance with its competence. IDB is a
multidisciplinary database. IDB is the most important, but not the only, component of IS. Another
important part of it is the telephone, telegraph, etc. is a communication network that includes typical
communication channels. That is, the communication network is gradually called an integrated service
network. The information component is present in any MIS, thus defining it as an information subsystem
and having a significant impact on the structure and effectiveness of the duty. Thus, it makes sense to
study and optimize individual IS. You can do this by building an IS model. At the same time, it is always
necessary to take into account in what subject area and to what extent the information is adequately
collected in the IP.

Thus, when studying the IP, it is necessary to take into account that the information contained in it is a
model of some areas of the real world. The main requirement for any IS is to ensure the adequacy of this
model. The main tools to improve the efficiency of complex information systems are: operational analysis
of the situation, development of operational and calendar plans, modeling of management processes.
Modeling is the study of the properties of the original by replacing one object (the original) with another
object, called the model, and studying the properties of the model. The need to use models arises when it
is expensive, difficult or impossible to make a decision on a particular object. The model simplifies,
reduces and speeds up the process of studying the original.

Nowadays, the sadt method is widely used. (Structured Analysis and Design Tecchnique) — Structural
analysis and design methodology that provides a number of advantages in control systems:

- formalize the description of the workflow;

- tolerance: process models created within one system can work under the control of another system;

- universality: the use of a single mechanism for describing the management of workflows in different
areas of activity.

Currently, a number of standards have been developed to describe specific workflows that can be
divided into two categories:

- Graphic models depicting the tree-like structure of the process.

- Block models closest to the block structure of programming languages.

Conclusion. Thus, the above models are suitable for use in a number of cases to effectively describe
the system environment and its operation. In addition, information about the flows that serve the system is
a determinant of any system. Therefore, it is important to study not only the model of the system, but also
its information model to the level of functions in detail and its filling with information flows, not blocks of
the system. Such a model can be called functionally oriented (FIM). The use of FIM is also important for
modeling the functional structure of the system. The use of FIM allows you to set and solve new tasks at
the level of organizational and functional structure, for example, to determine the load of functions, their
full load, etc. b. redistribution (optimization) of document flow between individual functions in order to
ensure

Before discussing the effectiveness of FIM, it should be noted that the basic concept of information
itself is still not the same. In a pragmatic way, it is a set of messages in the form of an important document
for the system. Information can be evaluated not only by volume, but also by various parameters, the most
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important of which are: timeliness, relevance, value, aging, accuracy, etc. in addition, the information may
be clear, probable and accurate. The methods of its reception and processing are different in each case.

T.b. Augounrap, @. Y. Maaukosa, I'.b. UcaeBa, b.P. Adcaraposa, M.C. UGpaeB
ADxbBY, Anmatsl, Kazakctan

SHEPTETUKAJIBIK KOCIIIOPBIHHBIH
AKIAPATTBIK )KYHEJIEPIH )KOBAJIAY 9/IICIH 93IPJIEY

AHHOTaUMsl. AKNApaTTBIK MOJETBACPHI KYpy Oenrimi omicTepli KOJNAaHYIBl KOHE jkolamay aiIblHIarbl
3epTTey YIepiciH (opManbIayaslH jKaHa OMICTEpiH o3ipieyAl Tamam eremi. Monmenpaey yaepici TopT Ke3eHHEH
Typazapl: 6ackapy 0O0BEKTICl Typajbl AepeKTepAl KUHAY — K00a aJIbIHIAFl 3ePTTEY; KOCIMOPBIHAA OOJIBIN JKaTKaH
OusHec yaepicrepiHiH rpadHKaiblKk MOJEIIH KYpy; Ou3Hec yaepictepaiH GopMaibIsl MOJCIIH d3ipiey; GopMabIbl
MOJIENb/Ii OHTAWIaHIBIPY JKOJIBIMEH OM3HECTI 3epTTey.

JKyMmbIc arbIHBIH Oackapy KbI3METTEpi MEH JKyHelepiH KYpyAbl Kojjay YINiH KelleHJe o3ipJeyLIiHiH Kypa-
caiiMaH KypaJlIapblH KYpalThIH dJlicCHaMaiap, CTaHAapTTap KoHe MaMaHJaH/IbIpbUIFaH OaraapiaMalblK KacaKTaMma
YCBHIHBIIA B

AKIapaTThIK KamMTaMachl3 €Ty OapibIK Oackapy KbI3METiHIEe KYpbUIaThIH 0aza Oonbln caHanmansl. by sxepae
aKnaparThl JKUBIHTBIFBI OPTYpPJi xabap, ManliMeT, AEpeKTep Typasibl THICTI 3aT, KYOBUIBIC, yAepic, KaTblHactap
pETiHae KapacThIPFaH KOH.

MyHBI TeK aKMapaTThIK JKyHelep Heri3iHjie 3aMaHayd aBTOMATTAHBIPHUIFAH O/ICTEPMEH FaHa KaMTaMachi3
eryre Oomanel. JKuHanmFaH aKmapaTTHIH oJIEYeTTI MaiAanaHyIIbUIapAblH KAKETTUTIKTEPiH ecKepe OTBIPHII
KYPBUIBIMIATYbI )KOHE Ka3ipri 3aMaHFbl KOJI JKETKI3y TEeXHOJIOTHSUIAPbIH MaiiaiaHyFa MyMKIHIIK OepeTiH HbIcaH/ia
CaKTaJIybl 6T€ MaHbI3/IbI.

ConppIKTaH OacKapyFa 3aMaHayH Ke3Kapac KbIMOAT Kypal-’KaOIbIKTapIbl CaTHIIl alyFa YIKEH KapakaT calybl
FaHa eMmec, 0acKapyUIbUIBIK INEIINM KaObUIIAy bl KOJIIAyAblH aBTOMATTaHIbIpbUIFaH xyhenepin (AXK) xypy meH
SHT13Y/I1 Ke3eHIi.

Ke3 kenreH KkocimopblHAAP/bIH TaOBICTHI JKYMBIC iCTEyi YIIIH Ka)eTTi LIapT Kejeci yAepicTepaiH KaJbIIThI
JKYMBICHI OOJIBIIT CaHaNabl:

- aKIapaTThl MAKCATThI )KUHAY JKOHE aJIFaIlIKbl OHJIEY;

- Al jananymbUIapbIH KUHAFaH akllapaTKa KoJl KeTKi3y apHaJapblH YHBIMIACTHIPY;

- memiM KaObUTaay YIiH KHHAIFaH aKIMapaTThl YaKbITHIHIIA TaligaIany.

KaxkeTTi aknmapaTThl )KHHAYABIH HET13Ti Maceseci:

- aKIapaTThIH TOJBIKTHIFbI, 0apa0apIbIFbl KOHE TYTACTHIFbI,

- aKmapaTThIH Haiaa 00y yakbIThl MEH aKmapaTKa KoJI XKeTKi3y OacTaliFaH COTTiH apachlHIaFbl TEXHOIOTHSLIBIK
KEUIiry/ii a3auTy.

AX o3iprey ke3iHie aKMaparThIK arblHABI MYKHMST aJJIbIH ana 3epTrey Kaxer. Oi yIIiH KoCIMOPBIHHBIH
aJIeKBaTThl aKNapaTTHIK MOJIEINIH Kypy Keopek. by ynepic kapanaiibiv emec.

Tyiiin ce3mep: axnaparThIK XKyiienep, OackapyablH aknaparthlk kyienepi (BAX), mHTerpanmsik nepexrep
6a3acel, sadt omicremMeci.

T.b. Annonrap, ®@.Y. MaauxoBa, I'.b. HcaeBa, b.P. A6cataposa, M.C. GpaeB
AJNMaTHHCKHI YHUBEPCUTET SHEPIeTHKH U CBsi3u, Anmarsl, Kasaxcran

PA3PABOTKA METOAUKHN NPOEKTUPOBAHUSA HHOOPMAIIMOHHBIX CUCTEM
JJIS1 SHEPTETUYECKHUX KOMITAHUHA

Annoranusi. CozzaHue WHQPOPMALMOHHBIX MoOjeNell TpeOyeT KCIOIb30BaHMsl HM3BECTHBIX METOAOB U
Pa3paboTKU HOBBIX METOAOB (popManu3aLuM IIpoliecca MPEANPOEKTHBIX UccienoBaHui. [Ipouecc MopenupoBaHus
COCTOHMT M3 YEThIPEX 3TaroB: cOOp NaHHBIX 10 OOBEKTY YIpaBJICHUS — MPEANPOEKTHOE MCCIEIOBAHHE; CO3JIaHHe
rpaduyeckoil MozeNnu On3Hec-IpOIEeccoB, MPOUCXOMAIINX Ha MPEINpHATHH; pa3paboTka (OpManbHOH MOAENH
OM3HeC-TIpoLecCcoB; OM3HEC-UCCIIEeIOBaHHS IIyTEM ONTHMH3aUK (POPMAIBHON MOJIEIH.

Jnst moNIep>KKH CO3AHUsI CEPBHCOB W CHUCTEM YIPAaBICHHS pabOYMMM HpOLEcCaMH KOMIUICKC Ipeiaraet
METOJIOJIOTHY, CTaHAApThl W CHEHUAIW3UPOBAHHOE MNPOrpaMMHOE obecnedeHHe, COCTABISIOLINE WHCTPYMEHTHI
pa3paboTumka.
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WudopmarnmonHas NmopiepkKa — OCHOBAa BCEH YIpaBIEHUECKOHW NeATeNbHOCTH. 3aech Habop HHGpOpMaliu
CJIeyeT pacCMaTPUBATh KaK MHOXECTBO COOOIEHUH, JAHHBIX, COOTBETCTBYIOIUX 3JIEMEHTOB, SIBIICHHH, IIPOLIECCOB,
B3aMMOCBSI3€H MEXy JaHHBIMU.

O6eCHe’-Il/ITb 9TO MOXHO TOJIbKO COBPEMEHHBIMH aBTOMAaTU3UPOBAHHBIMU METOAAMH Ha 6a3e I/IH(l)OpMaLlI/IOHHI)IX
cucreM. Baxno, uToObl coOpanHas uH(opmanusi ObLIa CTPYKTYpHpOBaHa Uil YAOBIIETBOPEHMs NOTpeOHOCTEH
MOTEHLMAJIBHBIX I0Jb30BaTeIed U XpaHWiIack B (hopMe, NMO3BOJISIONIEH HCIIOJIB30BATH COBPEMEHHBIE TEXHOJIOTHU
JIOCTYTIA.

[TosTOMY COBpeMEHHBIH MOAXOA K YIPABICHUIO IPEIIOJIaraeT HE TOJBKO KPYIHBIE BIOXKEHHS B 3aKYIKY
JIOPOTOCTOSAIIEro 000PYIOBaHMS, HO U CO3/laHNE U BHEPEHNE aBTOMATH3MPOBAHHBIX CHCTEM ITOJICPKKH MPUHATHS
ynpasiendeckux pemreruit (MC).

Heo0xoauMbIM yCIIOBHEM yCIIEIIHON paboTHI IF000T0 MPEAIPUSITHS SBISETCS HOpMallbHas paboTa CIeIyFOIINX
MPOLIECCOB:

- 11eJIeBOi cOOp M IepBUYHAsS 00paboTKa HH()OPMALIHH;

- OpraHu3anys KaHAJIOB IOCTYIIA M0JIb30BaTeNell kK coOpaHHON nH(popMarmy;

- CBOEBPEMEHHOE HCIOJIb30BaHNE COOPAaHHOW MH()OPMALIUH AJIsl IPUHSTHS PELICHUH.

OcHoBHas 3as1aua cOopa HeoOXoMMON HH(POPMALHH:

- IIOJIHOTA, aJIeKBaTHOCTh M LIEJIOCTHOCTh HH(OPMAIINY;

- COKpaIlleHWE TEXHOJIOTHUECKOH 3alep’KKM MEXIy MOMEHTOM (hOPMHPOBaHUS HWHPOPMAIMM M MOMEHTOM
JIOCTyNa K MH(OPMALHH.

IIpu pazpabotke VMIC HEeoOXommMo 3apaHee BHUMATEIHHO H3YYHTh WH(POPMAIMOHHBIE TOTOKH. J[s 3TOTO
HEOOXOAMMO CO31aTh afeKBATHYI0 HH(POPMAIIMOHHYIO MOJENb IPEIIPHUATHS. DTO HEMIPOCTON IpoIiecc.

KiaroueBble cjioBa: wuHGOPMAIIMOHHBIE CHCTeMBI, HH(popManumoHHble cucTeMbl yupasieHus (UCY),
WHTETPUPOBaHHbIE 0a3bl TaHHBIX, Sadt-METOI0IOTHS.
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