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Abstract: Thepaper deals with methodology o fmodeling hybrid administrative business processes. Literature
review shows that there are many definitions and interpretations of the concept of “business process”.
However, among researchers there is no clear definition ofthe hybrid business process approach in modeling
ofadministrative activities. There was given definition to hybrid administrative business process, principles of
modeling hybrid administrative business process. Businessprocess modeling describes the logical relationship
of all elements of a process from its beginning to its completion within an organization. The proposed
methodology is based on the Casewise Framework methodology and ARIS House methodology. According to
this methodology it is planned to describe andformalize public administrative processes. It was considered
aformalized representation of the enterprise in theform ofa matrix, which built on the basis of the model
ofProfessor Zachman. Changes in the processes ofa modern enterprise are carried out continuously. The
same need makes it necessary to change the processes offunctioning of state bodies. Therefore, “business
engineering” should be viewed not as a technology for describing and re-engineering business processes
during the preparation ofa company or government agency for automation, but as a regular management
technology based on its electronic business model. Modeling of hybrid administrative business process is
explored on the case oflicensing ofproviding scientific and research activities o funiversities.
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MePNATIK SKW LW INMIK BU3HEC YAEPICTEPIH MOAENIBAEYTE APHANT AH
SAICTEME

AupaTna: Mauanaga ribpingTi 6acuapy 6ii3Hec-npouecTepiH Mogenbiey 34iCTeMeci LapacTbIpbliraH.
dpebueTTepre wWwony «bBU3HEC-NPOLECC»  TY>KbIPbIMAAMACHIHbIL KBMNTEreH aHbliTaManapbl MeH
TYCiHgipmenepiHiy 6ap eKeHiH KepceTegi. [lereHMeH, 3epTTeylwinep apacbiHia SKIMWINIK UbI3METTI
mMoaenbiey KesiHAae riOpiaTiK Ou3Hec YpAepiciHily TacCiNiH HauTbl aHblyTay mymmh emec. Mauanaga
rmopiaTIK 3KIMLWINIK 6M3HeC YAepiciHil aHblyTamachl, Fi6pRATIK >XKiMLLINiK 6 THec \aepicTepAi Mogenbaey
NpAHUANTepPi KenTipinreH. BTHec-npouecTi mMogenbaey NpPoUecTil 6apnbil 31eMeHTTepiHil YyiibIMHaAH
facTan OHbIY asuTanyblHa [AEWiHri NOoruKanbll 6GainaHbiCTapbliH cunaTTaigbl. ¥CbiHbIbIN OThIpraH
3picHamanbly Herisi «Casewise Framework» agicTemeci meH ARIS House agicHamacbiHa HerizgenreH. Ocbl
agicTeme 60ibIHLWIA MEMNEKET TiK 6acLapy NPoLeciH cunaTTay >XaHepecimaey »kocnapnaHyaa. Mpodeccop
3axMaHHbIL, YArici HerisiHae canbiHraHmaT puua TYpiHAeri KacinopbiHpecMu TYpAe yapacTbipbiaraH. Llasipri
K3CinopbIHHbIL Y aepicTepiHgeri B3repicTep Y3aikcis XY3ere acbipbinagbl. Con 4a>KeTTiNik MeMNEKe T TiK
opraHfapgply, >XYMbIC iCTey MpouecTepiH B3repTyhi Ae UadKeT eTedi. [eMeK, «OU3HEC-MHMKUHUPUHT»
aBTOMaT TaHAbIPY YWiH KOMMNaHWsHbl HEMECe MeMNEKEeT TIiK opraHAbl gaibiHgaraHaa, 6 THec gepicTepai
cunaTTay >K3He LaiiTa uypy TexXHONOoruschbl peTiHAe raHa eMec 3NeKTPOHAbIL 613HeC MOJENiHe Heri3aenreH
TypayTbl 6acuapy TexHONOrusicbl peTiHAe Ae uapacTbipbllybl Kepek. MmbpuaTT >KiMmwinik 6usHec-
YaepicTepai Mofenbiey >orapbl Oy OpbIHAAPbLIHbIL, TbIbIMUA-3epTTEY LUbI3METIH YCbIHYAbl AULEH3UsANAY
MblcanblHAa 3epT Tenesi.

TYMHdi cB3aep: rei6p”Ti 6usHec Yaepici, >Kimwinik 6usHec Yaepici, 6usHec Yaepici
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METOAONO0I A MOAETNPOBAHNA TMBPUNAHBIX AOMUHNCTPATUBHBIX
BN3HEC-TNPOLLECCOB

AHHOTaAUMA: B cTaTbe paccMaTpuBaeTCA MeTOAONOrMA MOAENMPOBAHWUSA TMOPUAHBLIX YNpaBieHUYeCKMX
6usHec-npouecco. O630p nMTepaTypbl MOKasbiBaeT, YTO CyWeCTBYeT MHOXKECTBO ONpeAeneHnin u
TONKOBaHW NOHATUA «6u3Hec-npoLecc». OHaKo cpeau nccnefoBaTeneil HET YeTKOro onpejeneHus nogxoaa
rmépugHoro 6Gu3Hec-npouecca Npy MOAENMPOBAHWM afMUHUCTPATUBHOW AesATenbHOCTW. [peacTaBneHo
onpegeneHue ruopuaHoro agMMHUCTPaATUBHOIO BU3HEC-NpOLLEcca W NPUHLMNLI MOAENMPOBaHUA TMBPULHOrO
agMUHUCTPaATUBHOrO Ou3Hec-npouecca. MogenmposaHue OU3HEC-NPOLECCOB OMUCLIBAET  NIOTUMYECKue
OTHOLLUEHNS BCeX 3/1eMeHTOB Mpouecca OT Hayana [0 ero 3aseplleHus B opraHusaumu. pegnaraemas
MeTO[0N0rMs ocHoBaHa Ha MeTogonorun Casewise Framework nmeTogonorun ARISHouse. CornacHo aToit
MeTOZONorMy NiaHupyeTcs onucaTb U (hopmMann3oBaThb MPOLECCHI FOCYAapCTBEHHOro ynpasneHus. bbino
paccMOTpeHO hopmManu3oBaHHOE NPefCcTaBNeHne NPeanpuaTUa B BUAe MaTpULbl, KOTOpas NoCcTpPOeHa Ha
0CHOBe Mofenun npocheccopa 3axmaHa. VismeHeHNs BNpoLeccax COBPEMEHHOI0 NPeANpUAT WS OCYLLECTBAAO T CA
HenpepbIBHO. 3Ta >e Heob6XoAMMOCTb AenaeT Heob6XOAWMbIM U3MeHeHWe NPOLEecCcOoB (YHKLMOHUPOBaHUA
rocyfapcTBeHHbIX opraHoB. CnefoBaTenbHO, «BU3HEC-UHXKUHUPUHI» CNefyeT paccMaTpuBaTb He Kak
TEXHOOMMI0 ONUCaHWA npeopraHm3aLnm GU3Hec-NPOLECCOB NPU NOAr0TOBKE KOMNAHWUK UK rOCyLapCTBEHHOMO
yupe>keHuss K aBTomaTusauuu, a Kak TEexXHONOrui PerynspHoro ynpasfieHusi, OCHOBAaHHYH Ha MOLenu
3NeKTPOHHOro 6u3Heca. MofenuposaHue rM6pUAHOro agMUHUCTPATUBHOrO BU3HEC-NpoLecca uccnesyeTcs

Ha NpUMepe NNLEH3MPOBAHNA 06ecreyeHns Hay4HO-MCCne0BaTeNbCKO AesTeNbHOCTY BY30B.

KnoueBble CnoBa: rmbpuaHblil 6u3Hec-npoLecc, agMUHUCTPATUBHbIA GM3Hec-npouecc, 6M3HeC-NpoLecc

INTRODUCTION

One of the first problems that state digital
transformation agencies face is changing their IT
infrastructure. In an effort to meet the demands
of citizens, they will be forced to learn to exist in
a hybrid infrastructure, realizing some services
by their IT department, while others will be ac-
quired from outside. The concept of a hybrid
business process defines a process where execu-
tion mechanisms are not only people, tools, but
various IT services and robots. development of
an automated system for transforming compo-
nents of structural modeling language diagrams
into class diagrams based on hybrid adaptive
technology for designing business processes, in-
cluding IDEFO, UML, OWL, RDF, XML, XSLT.
The process model must meet the requirements
of modeling, so that all users of the model (and
this can be both government officials and infor-
mation systems) unambiguously interpret all in-
formation from the model.

PRINCIPLES OF HYBRID

BUSINESS-PROCESSES

To meet the requirements of business pro-
cess modeling, in addition to observing the mod-
eling notation, it is necessary to comply with the

following principles that affect the properties of
the model [1]:

1 The principle of feasibility. The created
model of the business process should ensure the
achievement of goals. The boundaries of the
modeling area, goals and quantitative indicators
of their achievement should be clearly defined;

2. The principle of information sufficiency.
Provides the necessary critical level of a priori
information about the object, at which the tran-
sition from the stage of collecting information to
the stage of building a model is carried out.

3. The principle of multiplicity of the mod-
el. The model created should reflect the process
under consideration from different angles and
with different details.

4. The principle of aggregation. The cre-
ated business process model should provide an
opportunity to adapt quite flexibly depending on
the changing requirements as the project pro-
gresses, to offer various options for building a
model, regrouping the subsystems and changing
the relationships between them.

5. The principle of separation. The created
business process model should ensure the isola-
tion of components whose internal structure is
not of direct interest for the purposes of the pro-
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cess for which only significant input and output
information flows are defined.

METHODOLOGY

The business process methodology includes
a set of rules relating to the creation of a holis-
tic model and includes a description ofthe levels
of abstraction, sources and methods of collect-
ing information for constructing individual dia-
grams, etc. The notation mostly affects the issues
of dis-playing individual diagrams, and not the
model as a whole. It is precisely the clarity and
clarity of the chosen methodology that largely
determines the achievement of the goals set. The
most well-known methodology is the Casewise
Framework methodology, based on the model of
Professor Zachman [4].

The essence of the Zachman model is re-
duced to a formalized representation of the enter-
prise in the form of a matrix (Table 1). Designers,
together with customers, should form models of
the subject (problem) area, reflecting the content
side of the system, while designers lay down the
technological requirements for the implementa-
tion of the system, hidden from the users view.

The rows of the table reflect the levels of
representation of the system, these include the
levels of modeling, the levels of solving design
problems. In more detail these are the following
Views:

— business environment of the system,

— conceptual model,

— logical model

— technological, “physical model”,

— detailed implementation (often block by
block),

— user representation (maintenance).

Selected aspects, the columns of the table,
actually reflect the sections providing the system:

— information support (data),

— functional support (functions)

— communication support (network)

— organizational support (organization
structure), etc.

The described sections of the software and
the presentation levels of the Zachman scheme
are a classification ofthe entities ofthe enterprise
and its information system.
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The rows of this matrix describe the subject
(problem) field models from the perspective of
various categories of participants in the design
process, which include representatives of future
users of the system (customers), designers (con-
sultants) involved in the process of obtaining and
developing knowledge about the problem area
and formulating IP requirements; developers and
operators of IP.

Based on the requirements model, the IS de-
velopers carry out the technological detailing of
the project and its sub-sequent implementation.
On the basis ofthe developed working documen-
tation and the resulting final product of the sys-
tem, the operators support the operation of the
system in new conditions.

Architectures consider the system in the
context of the same aspects, but from different
angles of view as shown in the table 1

The main aspects of building architectures
are the following:

- goals, business rules (the motivation for
why the system is functioning);

- objects (which is undergoing conversion);

- functions (how the conversion is carried
out in the process);

- participants (subjects) of the process (who
carries out the process);

- place (where the process is performed);

- time (time requirements for process perfor-
mance, events).

The first two lines show models related to
the point of view of future users of the system,
the third line corresponds to the view ofthe con-
sultant designer, the fourth and fifth lines are
from the point of view of the IP developer, and
the sixth line is from the points of view of oper-
ational services.

The approach based on Zachman’s architec-
tures does not define the actual methods for con-
structing models of the problem domain, how-
ever, the developed methodologies for modeling
domain domains imply the implementation of
the principles of consistent detailing of abstract
categories: goals, objects, functions, organiza-
tional units, etc. at the levels of determining the
requirements for the system, their specifications
and implementation.
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Tabnuua 1- Matrix of consistent models in architectures

Models Motivation People Functions Data (What?) Network Time
(Why?) (Who?) (How?) (Where?) (When?)
1 Scope
Contextual

2 Business model
Conceptual

3 System model
Logical

4 Technology
model
Physical

5 Components

6 Functioning
system

At that time, the methodology used by ARIS
supports four types of models reflecting various
aspects of the system under study [5]:

- organizational models representing the
structure of the system - a hierarchy of organi-
zational units, positions and specific individuals,
a variety of links between them, as well as the
territorial linking of structural units;

- functional models containing a hierarchy
of goals facing the management apparatus, with
a set of trees of functions necessary to achieve
the goals;

- information models reflecting the structure
of information necessary for the implementation
of the entire set of system functions;

- management models representing a com-
prehensive view of the implementation of busi-
ness processes within the system.

Within each of the listed types, models of
different types are created, reflecting the corre-
sponding sides of the system under study. ARIS
supports a large number of modeling methods
used to construct these models. Among them
are such well-known as Chen diagrams, Unified
Modeling Language (UML), Object Modeling
Technique (OMT), etc.

The advantage ofthis approach is that in the
process of analysis, each side of the system can
be given special attention, without being distract-
ed by its relationship with other parties. And only
after a detailed study of all aspects can we start
building an integrated model that reflects all the
existing links between all aspects of the system.

In addition, ARIS does not impose restric-
tions on the sequence of development of the
above four aspects. The process of analysis and
design can begin with any of them, depending on
the specific conditions and the goals pursued by
the developers. Convenient and effective means
of modeling and navigation, as well as support
for full-fledged multi-user work allow you to si-
multaneously work on all aspects.

Another feature of the ARIS methodology,
which ensures the integrity of the system being
developed, is the use of different levels of de-
scription, which supports the theory of the life
cycle of the system existing in the field of in-
formation technology. The ARIS Toolset uses a
three-phase life cycle model, i.e. Each of these
aspects has three levels of representation:

1 The level of definition requirements. At
this level, models are developed that describe
what the system should do - how it is organized,
what business processes are present in it, what
data is used.

2. The level of design specification. This
level corresponds to the concept of an informa-
tion system that defines the main ways of imple-
menting the requirements presented at the second
stage.

3. Level of implementation description. At
this stage of the life cycle of creating informa-
tion systems, the specification is transformed
into a physical description of specific software
and hardware. This is the final stage of system
design, followed by the stage of physical imple-
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mentation (programming). The level of imple-
mentation description generates documents on
the basis of which it is possible to ensure the pro-
cess of developing program modules (or select-
ing ready-made software components that meet
the requirements), as well as the selection and or-
ganization of technical means for implementing
the system.

The methodology should provide the avail-
ability of clear information about the levels of
abstraction used to create the model and their
main users.

For each of the levels of abstraction there
should be a set of rules defining which processes
and organizational units ofwhich should be pres-
ent at each ofthe levels of abstraction (and which
should not). The methodology should have a
clear structure, ensure communication between
the layers, since the model being created must be
structured, rigorous and complete.

The need to adequately respond to the chal-
lenges of a changing environment makes it nec-
essary to change the processes of functioning of
state bodies. Therefore, “business engineering”
should be viewed not as a technology for describ-
ing and reengineering business processes during
the preparation of a company or government agen-
cy for automation, but as a regular management
technology based on its electronic business model.

It is possible to single out the main processes
of state administration, in the modeling of which
it is advisable to apply business engineering:

procurement for state needs;

issuance of licenses for the implementation
of a certain type of activity to legal entities and
citizens;

issuance of permits for the implementation
of specific actions to legal entities and citizens;

permissive registration of acts, documents,
rights, objects;

notification registration of acts, documents,
rights, objects;

setting prices and tariffs;

issuance of documents to citizens and legal
entities;

granting rights to use natural resources;

determining the right to make payments
from the budget and ensuring such payments;
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implementation of the powers of the owner
in relation to state property;

organizing the provision of budget services.

Technology business engineering can be
an integrating environment for all management
subsystems in government. The task of man-
agers is to manage the electronic restructuring
of structures and processes occurring in orga-
nizations.

Models of state bodies, as enterprises for the
provision of public services, supported by appro-
priate tools, should become an integral part of
the information system of the “electronic state”,
giving its managers and citizens-clients the op-
portunity to observe an accurate and complete
picture of the organization of any activity, as well
as its restructuring. The ability to have integrat-
ed knowledge of the entire system of processes
in relation to the knowledge of the goals and
strategies of an enterprise or a state institution is
achieved by special ways of organizing informa-
tion and special software.

USE CASE OF HYBRID BUSINESS

PROCESSES IN GOVERNMENT

ORGANIZATIONS

As we mentioned in the previous section
there are many automated services on the portal
of electronic government. However, the service
of licensing of providing scientific and research
activities of universities is still not automated.
Scientific and research activity is the crucial part
ofthe modern university. That is why we decided
to consider this service.

The issuance of a license for scientific and
research activities can be represented by the fol-
lowing steps:

1 The state service “Licensing of universi-

ties to engage in scientific activities” is provided
by the Committee for Control in the Field of Ed-
ucation and Science of the Minis-try of Educa-
tion and Science of the Republic of Kazakhstan
and the territorial Departments ofthe Committee
for Control of Education and Science ofthe Min-
istry of Education and Science ofthe Republic of
Kazakhstan [2].

Acceptance of the application and issuance
of the result of the provision of public services is
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carried out through the web portal of “electron-
ic government” www.egov.kz (hereinafter - the
portal).

The basis for the commencement of the
procedure (action) for the provision of the state
service is the receipt by the service provider of
the electronic request of the service recipient
through the portal with the necessary documents
attached.

5. The content of the procedure (actions)
that is part of the process of providing a state ser-
vice for issuing a license:

Process 1 - registration of an electronic doc-
ument (request of the service recipient) and pro-
cessing the request on the portal;

process 2 - service provider checking the
completeness of the submitted documents

process 3 - the service provider’s verifica-
tion of the service provider’s compliance with
the qualification requirements and grounds for
issuing a license;

Process 4 - generation of a denial message in
the requested service, or generation of the result
of the service, due to the compliance of the ser-
vice recipient with the qualification requirements
and grounds for issuing a license. An electronic
document is generated using an electronic digital
signature (hereinafter - EDS) of the authorized
person of the service provider.

CONCLUSION

Before making decisions on modeling the
business processes of government agencies, it is
advisable to clearly see and evaluate the existing
picture of activity. The easiest way to do this is in
the format of an organizational-functional mod-
el (Zachman methodology). To fix first, “why”
(goals) and “what” (functions) to do, and then
“how” and “why” process (technology of activi-
ty) is written. That is, the process of developing
a business model itselfreflects the real way of an
organization when moving from a function-ori-
ented structure to a process one.

If for business, both customers and employ-
ees of the firm must know what it produces, for
which the company has price lists, then the gov-
ernment needs a similar document with the sta-
tus of a state standard (“state service register”).
After fixing and fixing the functional behind the
organizational units of the state body, the tran-
sition to identifying the existing interactions of
the processes and identifying them “as is” (ARIS
methodology) is possible.
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