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Characteristic features of supply networks and three main types of business processes were
described. From the organization’s point of view, it is necessary to identify the person
responsible for the process, which will observe the progress of the process and its
implementation. One business process can be divided into subgroups of processes, which
include activities that, in turn, can be divided into tasks. There are at least several «languages»
that are used to simulate the process. Each of them has its own specificity, which determines
that the graphic symbol itself means, as indicated by the combination of characters, and so
on. Quantitative analysis of the business process determines numerical indicators (financial,
technical, time). The financial indicators include the cost of the business process, the cost
of raw materials and materials, labor costs, depreciation, and others. The disadvantage of
the approach is the lack of a single coherent methodology for measuring business processes.
Managers of enterprises should independently determine the necessary indicators for each,
as well as the method of their calculation.
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Introduction

In the current conditions of rapid development
of digital technologies, all processes in the economy,
including the organization of the work of logistics
networks, acquires new dimensions. The supply
networks represent a wide network of interconnected
processes requiring a clear coordination of actions.
Today, such coherent coordination of the flow of
business processes in the supply chain is ensured by
information technology.

Statement of the problem

The work of the enterprise should not only
successfully manage the logistics network and evaluate
the effectiveness of management. It is the complexity
of process that determines the relevance of the article.
The efficiency of logistics networks measured by
various visualization and quantification methods that
help monitor and evaluate the whole process of
delivery.

Analysis of recent research and publications

The problem in determining the efficiency of
logistics networks are imperfect toolkit assessment
that may be applied in the present conditions in
practice. Problems of business process supply
networks covering E. Krykavsky [1], D.J. Davis [2],
R. Handfield, [3], S. Mitchell [4] and others.
However, the effectiveness of management models
supply networks are under-represented.
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Entire of article

The aim of the article is to assess the most
used visualization and quantification models of supply
network.

Many companies use the services of other
companies or individuals to distribute some or all of
their products to the end user. Large sales companies
or large manufacturing concerns deliver their products
to the consumer through the supply network also
using software. To save on costs and ensure the
convenience of deliveries to customers, companies
sell their products in large quantities to other
companies that can deliver products more efficiently
than large companies could do directly.

Characteristic features of supply networks can
be considered [1]:

— creation of trusting relations between the
participants of the network, development of network
corporate culture;

— the desire to coordinate the actions of the
network participants;

— availability of a common network information
space for operational data exchange;

— clear detail of business processes related to
customer service, decision making, information
processing, innovation implementation, etc.

There are three main types of business processes:

— management processes — control of the
functioning of organizational processes, examples are

ISSN 2415-3974. Exonomiunuti eichux JJBH3 YIXTY, 2017, Ne 2(6)



Visualization and quantification of business processes in supply network in the current conditions of it

space development

«strategic management» and «corporate governance»;

— operational processes — the main processes
of formation of the organization’s economic activity,
which are involved in the creation of a value chain,
such as «purchase», «production», «marketing»,
«sales»;

— supporting processes — auxiliary work
processes, such as «accounting», «payroll
calculation», «technical support».

These processes are presented in Fig. 1.

From the organization’s point of view, it is
necessary to identify the person responsible for the
process, which will observe the progress of the process
and its implementation. The responsible person
should understand the essence of the whole process
and have the appropriate competencies to determine
the tasks of the various organizations of the
organization involved in the whole process. This is
important for the normal functioning of the process
and its effectiveness. The criteria for assessing the
business process can include: duration, flexibility,
quality, cost, timeliness, importance for the
organization, value for the consumer [2].

One business process can be divided into
subgroups of processes, which include activities that,
in turn, can be divided into tasks. The task is usually
performed by one employee, and the same process
can be carried out by several people from different
companies with different competencies.

Before the start of the simulation process, the
necessary information is collected. In order to clearly
describe the processes, it is necessary to answer,
among other things, the following questions:

— What is the purpose and desired results of
the process?

— Where and when the «business» process starts
(«input») and ends («output»)?

— What measures are being taken to implement

the business process?

— In what order do they occur?

— What measures can be taken in parallel, and
which starts only after the closing of the previous
event?

— What documents, data, and products are the
result of each action?

— Who carries out concrete actions and what
role of separate subdivisions / executors?

— What is the duration of each action in this
process?

— What are the limitations in the process?

This information can be collected in a variety
of ways. The most commonly used methods are:
interviewing employees, analyzing documentation
and processes operating in the company, collecting
informal documents (for example, e-mail and
protocol of meetings), monitoring the current work
in the company.

Modeling of business processes is used in
different cases:

— with further restructuring and organizational
changes in the company;

— control of necessary for the company’s
current activities;

— introduction of new information systems that
change the existing processes;

— the sale of new products or services;

— require these changes to tasks that are
performed at the operating level.

Process modeling is not the ultimate goal of
the process. Among the most common reasons,
simulation of the process chart is:

— the desire to better understand all processes
occurring in the enterprise and the connections
between them;

— desire to improve communication between
employees in the event of a problem,;
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Fig. 1. The main types of business processes*
Note: * — the author’s own work based on sources [3], [7]
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— the ability to quickly identify ineffective areas
in the process;

— increasing the efficiency of the company.

The simulation of business processes involves
the need for a graphical representation of business
processes for their optimization and archiving.
Therefore, there is a need to know the structure of
the organization, the goals of this process, its
resources and making specific decisions in which
the business process is modeled [4].

A business process model is a simplified
representation of events that take place in the business
process. And the process of ordered sequential actions
is carried out with the help of certain units (divisions
of the company or one specialist), whose actions are
to achieve the goal.

The tools by which business process modeling
is conducted can be divided into:

— diagramming tools used mainly for
visualization and display of processes that include:
Microsoft Visio, Flowchart (Micrografix);

— CASE tools for modeling processes, especially
if they need to be integrated into an IT solution,
such as Designer / 2000 (Oracle), Select Enterprise
(Select Software);

— design and process improvement tools that
allow advanced analysis and simulation, such as ARIS
Toolset, Igrafix, Adonis, and process modeling tools
with ERP.

There are at least several «languages» that are
used to simulate the process. Each of them has its
own specificity, which determines that the graphic
symbol itself means, as indicated by the combination
of characters, and so on.

Often, the following models are used for
business simulation:

— BPMN (Business Process Modeling

Notation);

Input /

Output of process
- o

Solution

Situation

— EPC (Event-Driven Process Chain);

— ERM (Entity-Relationship Model);

— CMMN (Model Management Case and
Notation);

— UML (Unified Modeling Language);

— DFD (Data Flow Diagram Notation).

The first three are used both as business
department and informational, the last three are
commonly used in the programming or IT systems.

In view of modeling the business process and
its subsequent changes, it is necessary to use the
corresponding notation, which represents the business
process. The use of UML (Unified Modeling
Language) as a modeling application for object-
oriented business users is problematic as it requires
programming knowledge that relates to the features
of an object-oriented approach.

For this reason, in order to present business
processes, formalisms are proposed, among which
BPEL and BPMN play an important role [3].

BPEL (Business Process Execution Language)
is a standard notation for describing the flow of work
in accordance with the concepts of SOA (Service
Oriented Architecture).

The BPMN note has a finite and well-defined
character set to support business process modeling.

BPMN graphic elements can be divided into
four main groups:

— objects that determine the progress of the
process, which includes an event and objects for
decision making;

— elements allowing for the combination of
elements of the model in the form of flow control
messages;

— grouping objects of other elements of the
process in the form of reserves and tracks;

— expansion objects.

Below are the most commonly used symbols

Documents

Data base /

IT system

Division

Attentions /

Comments

Fig. 2. The most commonly used characters in the business process modeling*

Note: * — the author’s own work based on sources [1], [4]
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and their meanings (notation) (Figure 2.).

Among the most commonly used diagrams for
business process modeling, one can distinguish: a
process diagram (workflow, including cross-
functional diagrams), a cost chain diagram, a data
flow diagram (DFD), a decision tree, a hierarchy
diagram, a diagram goals, relationship diagrams.

The most common is the diagram of the flow
of processes (Fig. 3).

As a result, the modern concept of network
supply enables:

— expansion of the client base through
multichannel network structures;

— reducing costs and improving management
efficiency by transforming existing supply chains into
the supply chain;

— reducing the duration of network flows due
to close cooperation in the field of planning,
motivation, organization and control throughout the
supply chain;

— improvement of product quality and customer

service level throughout the supply chain;

— increasing the social and environmental
responsibility of the business.

Quantitative analysis of business processes
allows to get numerical values of the business process
that determine its status, due to the assessment of
quality and technical specifications. This analysis
allows to measure the level of business process
efficiency, profitability and time rates. The results
of quantitative analysis include the introduction of
norms, forecasting further development of the
enterprise and adjusting strategic goals.

Quantitative analysis of the business process
determines numerical indicators (financial, technical,
time). The financial indicators include the cost of
the business process, the cost of raw materials and
materials, labor costs, depreciation, and others.
Technical indicators are characterized by the number
of functions of the business process, the number of
staff, etc. Time rates are characterized by averages:
the time of execution of the process, the time of idle
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Fig. 3. Business process flow diagram in logistics chain *

Note: * — the author’s own work based on sources [2], [4]
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time, time of execution of individual functions of
the business process.

One of the most well-known methods of
quantitative approach to business process evaluation
is Activity-Based Costing. The essence of the ABC
method is to identify the main business processes
associated with the production of a particular product;
determining costs and their carriers for each business
process and applying each carrier cost to products
[5]. The analysis is based on the Pareto principle.

Relative to the ABC analysis, the Pareto rule
looks like this: reliable 20% control allows you to
control 80% of the system. Frequently, ABC analysis
and the Pareto principle are used in logistics for
inventory management. Very often, ABC analysis is
conducted in conjunction with the XYZ analysis,
allowing more precise groups to be identified, with
respect to their properties.

ABC analysis gives the accuracy of calculated
parameters, the visibility of the analyzed parameters
and the ability to automate the analysis. The
complexity of the analysis for many enterprises is
that the cost accounting system needs a restructuring
because there is no cost accounting system.

Another method of quantifying — simulation
modeling as an instrument for the experimental study
of complex systems. This method consists in creating
models of systems, methods of algorithms and means
of program implementations of simulators with the
help of information systems and analysis of the results
[7].

The method is based on four blocks: the results
processing block provides information about the
object under study; the block of mathematical models
of an object contains the necessary information about
it; the block of simulation of external actions imitates
the influence of the external environment on the
object; the model control unit implements a method
for studying this model.

Block of
results

Block of
mathematical
models of object

Block of
imitation of
external actions

Simulation

Block of
control unit

Fig. 4. Blocks of simulation*
Note: * — the author’s own work based on sources [1], [5]

This method is most often used to solve

problems that cannot be applied to analytical
methods; when a real experiment cannot be

74

performed; to find optimal, project-based solutions
in terms of efficiency.

The simulation model allows you to improve
the quality and accuracy of managerial decisions and
their implications and consider a large number of
alternatives. Unfortunately, this method is rather
complicated and requires large funds for its
implementation.

Another method categorizes the business
process indicators with the allocation of four main
groups of indicators: performance, efficiency,
performance and quality. Also, auxiliary groups of
indicators are selected: artist activity, resource costs
and profits. The performance indicator is a measure
of the outcome of a useful process for the client.
Efficiency characterizes the ratio of the achieved
result and the resources used. Productivity — the
ratio of the achieved result and used human resources.
The Quality Score reflects the degree of customer
satisfaction resulting from the business process.

The disadvantage of the approach is the lack
of a single coherent methodology for measuring
business processes. Managers of enterprises should
independently determine the necessary indicators for
each, as well as the method of their calculation.

For the quantitative characteristics of the
business process model, the following indicators
should be taken into account:

— the structure of the logistics system of the
business process, which shows the actual transport
links between elements of the logistics system;

— characteristics of the structural elements of
the business process, reflecting the actual properties
of the system elements and related to the use of
different types of transport;

— task of determining the size of the logistics
system due to the size of loading of cargo of aircraft
at the time of filing — receiving;

— organization of a business process that shows
how to adapt the infrastructure and equipment for
the tasks [6].

Formally, the model of the business process
(MLSK) in the aspect of the joint mechanism of the
logistics system can be written in the form of ordering
of four forms:

MLSK:(SLSj FLS, QLS, OLS)

where: MLSK is a model of the logistics system of
the business process; S — the structure of the
logistics system; F'S — a set of characteristics of
elements of a structure; Q™ is the logistic task size
of the system; O'S is an organization, way of
implementing logistic tasks.

The structure defines the relationship between
the logistics system of the business process and the
environment. Logistics is a system of services for
other sectors of the economy, which performs tasks
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for various spheres of the economy.

In terms of the formal structure, the logistics
system of the business process can be represented
as:

G=<W, L>

where: W is a set of nodes that form the source of
the flows of goods and intermediate nodes, including
various objects of logistics; L is a set of transport
nodes between elements W.

For the purposes of the logistics system of the
business process, system elements are indexed:

W={1,....i,....,1",..., W},

in which W™ are capacities of the set W.

In the set W, it is possible to distinguish between
three types of subsets: the set of sources, product
streams (delivery points), that is, N={i=n,,:
pn=1,...,PN}, the set of flows of goods (points of
receipt) O={i=o,,: op=1,...,OP}and the set of logistic
objects used to convert the product flows P={i=p,:
p=1,...,P}.

The symbol W" denotes the number of elements
of the model of the logistics system of the business
process, that is, the set of sources and outputs of the
intermediate points that are involved in the flow of
goods, in which:

W=NOOOP

The set of supply points for goods N is the sum
of the following sets:

— the set of raw sources defined as a set of
N1={nl,: k=1,....K};

— the set of industrial objects defined as a set
N2={n2,: m=1,...,M};

— the set of processing points defined as a set
of N3={n3,: r=1,.,R}.

Thus, the set N is the sum of the sets N1, N2,
N3, that is, N=N10ON20N3. Mentioned in the set
K, M, R, respectively, denote the number of
individual elements.

In the set O the output streams of cargoes were
allocated:

— the set of border crossing points O1={pl,:
g=1,...,G}, determined depending on the type of
transport;

— the set of industrial objects O2={p2;:
h=1,...,H} are determined depending on the industry;

— the set of logistic objects O3={p3,:
pl=1,...,PL} are defined depending on the type.

The set O is the sum of the sets O1, 02, O3,
i.e. O=01002003. Mentioned in the plural G, H,
PL denote the number of individual elements.

Similarly, the set of logistic objects used to
transform the flows of goods of P. is determined in

the following cases:

— the set of overload points P1={pl,:
L=1,...,L}, determined depending on the number of
used modes of transport;

— the plurality of terminals P2={p2,:
m=1,...,M} determined depending on the number
of used modes of transport;

— set of logistic centers P3={p3.: c=1,...,C}
determined depending on the possibility of realized
tasks.

The set P is the sum of P1, P2, and P3 sets,
that is,. P=P10P20P3. Listed in a plural L, M, C
denote the number of individual elements.

The model is developed taking into account
various types of transport, including road, rail, inland
water and air transport. Thus, many transport
connections are defined as sets of sets:

T={t,: a=1,...,A}

At the initial stage of the study, it is assumed
that A=6. The types of transport involved in the
carriage of goods may be rail transport (t,), car (t,),
internal water (t;); air transport (t,). sea (t;); pipeline
(ts)-

The latter element is important in terms of the
developed model of the logistics system of the
business process. They have a plurality of databases
created for the purpose of research and necessary
for the proper development of the rationalization of
traffic flows of the transport network. Accordingly,
one can distinguish:

— number of databases relating to the transport
infrastructure point: BI={bl,: z=n,,, p,, O};

— multiple databases associated with the linear
transport infrastructure: B2={b2t: t=1,2,3.4,5,6};

— a plurality of communication channels
between databases: B3={b3.,: bd=1,...,BD};

— central database of B4.

Knowing the specific properties of individual
roads or sections of roads in terms of cost, time, and
also taking into account the possibility of congestion,
we can make a decision in terms of operational and
strategic distribution of traffic on a specific road
network. For each pair (n,0)OF, where n is the
number of flows of goods, o is the number of receipt
of the flow of goods, and E represents a set of relations
of provision — receipt. The symbol P denotes the set
of transport roads, which links the beginning of the
carriage with its end.

Quantification of business processes requires
compliance with the general recommendations:

— each of indicators should be measurable;

— the number of indicators should be minimal
necessary for a complete business process
management;

— it is necessary to develop indicators for the
assessment of all aspects of the business process
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(financial, technical, timing, quality);

— you need to create an integral indicator that
gives a comprehensive assessment of the business
process;

— the cost of measuring the indicator should
not exceed the managerial effect of using this
indicator;

— a generalized system of indicators should be
carefully structured.

Summary

The emphasis on process excellence has become
an integral part of management thinking and planning
in successful organizations. A good vision statement
enables an organization to have a consistent view of
what it wants the future to look like. It is impossible
to reach the desired future state if the management
in not complete without visualization and
quantification of the process. Visualization and
quantification methods can provide an excellent
communication vehicle to illustrate which processes
are most important in organization, as well as the
customer and financial results that improving these
processes are expected to drive.
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BI3YAJIIBALIIS TA KBAHTU®IKAIIIA BI3BHEC-
ITPOLIECIB Y MEPEXKI ITOCTABOK B YMOBAX
PO3BUTKY IHOOPMALIMHUX TEXHOJOI'THU

Ilempux L B.

B cmammi oxapakmepuzoearno ocodaueocmi mepesic nocma-
YAHHA MA MpuU OCHOGHUX munu OizHec-npoyecie. 3 mouku 30py opea-
Hi3ayii, HeoOXIOHO eusHauumu ocoby, i0n08i0aIbHy 3a npouyec, SKui
6yde cnocmepieamu 3a X000M npoyecy ma uoeo sukoHauHam. Odun
bi3Hec-npoyec MONCHA po30inumu Ha niOepynu npoyecie, sKi 6KAH0-
uaroms JisAbHiCMb, SKY, Y CB0I0 Hepey, MOJCHA po30inumu Ha 3a6-
danns. € npuHAUMHI Kinbka <«Moe», SKi GUKOPUCMOBYIOMbCS 05
imimauii npoyecy. Koxcna 3 HUX mae ceoro cneyugiky, ska eusHa-
uae, wo cam epapiuHuil CUMBON O3HAYAE, K Ue KA3YEMbC KOMOI-
Hayiero cumeonie i max dani. Kinekichuii ananiz 6izHec-npouecy
BUBHAUAE YUCA08] NOKA3HUKU ((inancosuil, mexuiunull, yac). Dinan-
€08 NOKA3HUKU BKAOYAMb eapmicmy Oi3Hec-npouecy, apmicmo
cuposuHU ma mamepianie, eUMpamu Ha pooouy cury, amopmusa-
yiro ma inwi. Hedonikom yvoeo nioxody € giocymuicms €0uHoi no-
cnidoeHoi memodonoeii 0as eumiprosanis 6isnec-npoyecie. Mened-
Jcepu nionpuemMcme NOBUHHI CAMOCMIUHO 6U3HAHaAMU HeoOXiOHI
NOKAZHUKU O KOJICHOR0, 4 MAKONC MEmoo ix 004UCAeHHS.

Kurwuosi cioBa: jorictuka, 6i3Hec mpoiiec, Mepexka
MOCTaBOK, MaTeMaTUYHA MOJENb, CUMYJISIIiiHA MOIEITb.

BU3YAIIN3AIIVA U KBAHTUPUKAIINA BU3HEC-
ITPOIIECCOB B CETH ITOCTABOK B YCJIOBUMAX
PA3BUTUSI NTHOOPMAIIMOHHBIX TEXHOJIOI'M

Ilempoix HU.B.

B cmamve Gviau onucamvi xapaxkmepHvie 0coOeHHOCMU ce-
meli HOCMAGOK U mMpu OCHOGHbIX muna oustec-npoyeccos. C mouku
3DeHUs. OPeaHU3AUUL He0OX00UMO ONpedeaums OMeemcmeeHH020 34
npouecc, Kkomopulii 6ydem caedums 3a X000M npoyecca u e2o ocy-
wecmenenuem. OO0uH OuzHec-npouecc ModNCHO pazdeaums HA NOO-
2pynnbvl NPOUEcco8, KOMopble 8KAIOHAMm 6 ce0s 0elicmeus, Komo-
pule, 8 ce0l0 ouepeds, MONCHO pazdeaums Ha 3adauu. Cyuwecmeyem
He MeHee HeCKOAbKUX <A3bIK06», KOMOpble UCNOAb3YIOMCS 0N UMU-
mayuu npoyecca. Kaxcoas uz nux umeem ceor cneyu@uxy, Komo-
pas onpedensem, 4mMo CaM pAPUUEeCKUll CUMB0A 03HAUAem, KaK
VKa3aHO KomOuHayuetl cumeonos, u max daiee. Koauvecmeennuili
aHaaus OusHec-npouecca onpedensem 4ucaoevle nokazamenu (Qu-
Haucoevle, mexHuuecKue, epemenHvle). DuHancosvle noxkazamenu
BKAKUAIOM CMOUMOCHb GU3HEC-Npoyecca, CMOUMOCMb Cbipbsi U
Mamepuanos, 3ampamvl Ha paboyyr CuLy, aMopmu3ayulo u opy-
eue. Hedocmamkom nodxoda sieasemcs omcymcmeue eOuHol co-
21aCOBAHHOU Memoodoaoeuu 045 usmeperus busnec-npoyeccos. Py-
Koeodumenu npeonpusmuil 00ANCHb! CAMOCMOSMENbHO 0npedensimo
Heobxo0umble UHOUKAmMOpbl 0451 Kaxic0o2o, a makce Memoo ux pac-
yema.

Knwouesbie cioBa: JorucTuka, GU3Hec Mpoliecc, CeTh
MOCTAaBOK, MaTeMaTuveckasi MOJIENIb, CUMYJISILIMOHHAST MOJIETb.
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