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Characteristic features of supply networks and three main types of business processes were
described. From the organizations 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.
Keywords: logistics, business process, supply network, mathematical model, simulation
model.

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.

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

© Petryk ².V., 2017

70

ISSN 2415-3974. Åêîíîì³÷íèé â³ñíèê ÄÂÍÇ ÓÄÕÒÓ, 2017, ¹ 2(6)

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

Customer
Logistic

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 companys
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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«strategic management» and «corporate governance»;
 operational processes  the main processes
of formation of the organizations 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 organizations 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

Quality
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Information
support

Logistics
organization

Stuff
organization

Fig. 1. The main types of business processes*
Note: *  the authors 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 /

 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 objectoriented 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

Output of process
Process

Data base /
²Ò system

Solution

Situation

Division

Attentions /
Comments


Fig. 2. The most commonly used characters in the business process modeling*
Note: *  the authors 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 crossfunctional 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 authors 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.

Simulation

Block of
results
i

Block of
mathematical
models of object
Block of
imitation of
external actions

Block of
control unit

Fig. 4. Blocks of simulation*
Note: *  the authors 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
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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=(SLS, FLS, QLS, OLS)
where: MLSK is a model of the logistics system of
the business process; SLS  the structure of the
logistics system; FLS  a set of characteristics of
elements of a structure; QLS is the logistic task size
of the system; O LS 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,...,i,...,Wn},
in which Wn 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 :
pn=1,...,PN}, the set of flows of goods (points of
receipt) O={i=oop: op=1,...,OP}and the set of logistic
objects used to convert the product flows P={i=pp:
p=1,...,P}.
The symbol Wn 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=N∪O∪P
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={n1k: k=1,...,K};
 the set of industrial objects defined as a set
N2={n2m: m=1,...,M};
 the set of processing points defined as a set
of N3={n3r: r=1,.,R}.
Thus, the set N is the sum of the sets N1, N2,
N3, that is, N=N1∪N2∪N3. 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={p1g:
g=1,...,G}, determined depending on the type of
transport;
 the set of industrial objects O2={p2 h :
h=1,...,H} are determined depending on the industry;
 the set of logistic objects O3={p3 pl :
pl=1,...,PL} are defined depending on the type.
The set O is the sum of the sets O1, O2, O3,
i.e. O=O1∪O2∪O3. 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 Ð1={ð1 L :
L=1,...,L}, determined depending on the number of
used modes of transport;
 the plurality of terminals P2={p2 m :
m=1,...,M} determined depending on the number
of used modes of transport;
 set of logistic centers P3={p3c: 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=P1∪P2∪P3. 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={ta: 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 (t1), car (t2),
internal water (t3); air transport (t4). sea (t5); pipeline
(t6).
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: B1={b1z: z=npn, ppl, Oop};
 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={b3bd: 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,o)ÎE, 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

ISSN 2415-3974. Åêîíîì³÷íèé â³ñíèê ÄÂÍÇ ÓÄÕÒÓ, 2017, ¹ 2(6)

75

Petryk ².V.
(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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Â²ÇÓÀË²ÇÀÖ²ß ÒÀ ÊÂÀÍÒÈÔ²ÊÀÖ²ß Á²ÇÍÅÑÏÐÎÖÅÑ²Â Ó ÌÅÐÅÆ² ÏÎÑÒÀÂÎÊ Â ÓÌÎÂÀÕ
ÐÎÇÂÈÒÊÓ ²ÍÔÎÐÌÀÖ²ÉÍÈÕ ÒÅÕÍÎËÎÃ²É
Ïåòðèê ².Â.
Â ñòàòò³ îõàðàêòåðèçîâàíî îñîáëèâîñò³ ìåðåæ ïîñòà÷àííÿ òà òðè îñíîâíèõ òèïè á³çíåñ-ïðîöåñ³â. Ç òî÷êè çîðó îðãàí³çàö³¿, íåîáõ³äíî âèçíà÷èòè îñîáó, â³äïîâ³äàëüíó çà ïðîöåñ, ÿêèé
áóäå ñïîñòåð³ãàòè çà õîäîì ïðîöåñó òà éîãî âèêîíàííÿì. Îäèí
á³çíåñ-ïðîöåñ ìîæíà ðîçä³ëèòè íà ï³äãðóïè ïðîöåñ³â, ÿê³ âêëþ÷àþòü ä³ÿëüí³ñòü, ÿêó, ó ñâîþ ÷åðãó, ìîæíà ðîçä³ëèòè íà çàâäàííÿ. ª ïðèíàéìí³ ê³ëüêà «ìîâ», ÿê³ âèêîðèñòîâóþòüñÿ äëÿ
³ì³òàö³¿ ïðîöåñó. Êîæíà ç íèõ ìàº ñâîþ ñïåöèô³êó, ÿêà âèçíà÷àº, ùî ñàì ãðàô³÷íèé ñèìâîë îçíà÷àº, ÿê öå âêàçóºòüñÿ êîìá³íàö³ºþ ñèìâîë³â ³ òàê äàë³. Ê³ëüê³ñíèé àíàë³ç á³çíåñ-ïðîöåñó
âèçíà÷àº ÷èñëîâ³ ïîêàçíèêè (ô³íàíñîâèé, òåõí³÷íèé, ÷àñ). Ô³íàíñîâ³ ïîêàçíèêè âêëþ÷àþòü âàðò³ñòü á³çíåñ-ïðîöåñó, âàðò³ñòü
ñèðîâèíè òà ìàòåð³àë³â, âèòðàòè íà ðîáî÷ó ñèëó, àìîðòèçàö³þ òà ³íø³. Íåäîë³êîì öüîãî ï³äõîäó º â³äñóòí³ñòü ºäèíî¿ ïîñë³äîâíî¿ ìåòîäîëîã³¿ äëÿ âèì³ðþâàííÿ á³çíåñ-ïðîöåñ³â. Ìåíåäæåðè ï³äïðèºìñòâ ïîâèíí³ ñàìîñò³éíî âèçíà÷àòè íåîáõ³äí³
ïîêàçíèêè äëÿ êîæíîãî, à òàêîæ ìåòîä ¿õ îá÷èñëåííÿ.
Êëþ÷îâ³ ñëîâà: ëîã³ñòèêà, á³çíåñ ïðîöåñ, ìåðåæà
ïîñòàâîê, ìàòåìàòè÷íà ìîäåëü, ñèìóëÿö³éíà ìîäåëü.

ÂÈÇÓÀËÈÇÀÖÈß È ÊÂÀÍÒÈÔÈÊÀÖÈß ÁÈÇÍÅÑÏÐÎÖÅÑÑÎÂ Â ÑÅÒÈ ÏÎÑÒÀÂÎÊ Â ÓÑËÎÂÈßÕ
ÐÀÇÂÈÒÈß ÈÍÔÎÐÌÀÖÈÎÍÍÛÕ ÒÅÕÍÎËÎÃÈÉ
Ïåòðûê È.Â.
Â ñòàòüå áûëè îïèñàíû õàðàêòåðíûå îñîáåííîñòè ñåòåé ïîñòàâîê è òðè îñíîâíûõ òèïà áèçíåñ-ïðîöåññîâ. Ñ òî÷êè
çðåíèÿ îðãàíèçàöèè íåîáõîäèìî îïðåäåëèòü îòâåòñòâåííîãî çà
ïðîöåññ, êîòîðûé áóäåò ñëåäèòü çà õîäîì ïðîöåññà è åãî îñóùåñòâëåíèåì. Îäèí áèçíåñ-ïðîöåññ ìîæíî ðàçäåëèòü íà ïîäãðóïïû ïðîöåññîâ, êîòîðûå âêëþ÷àþò â ñåáÿ äåéñòâèÿ, êîòîðûå, â ñâîþ î÷åðåäü, ìîæíî ðàçäåëèòü íà çàäà÷è. Ñóùåñòâóåò
íå ìåíåå íåñêîëüêèõ «ÿçûêîâ», êîòîðûå èñïîëüçóþòñÿ äëÿ èìèòàöèè ïðîöåññà. Êàæäàÿ èç íèõ èìååò ñâîþ ñïåöèôèêó, êîòîðàÿ îïðåäåëÿåò, ÷òî ñàì ãðàôè÷åñêèé ñèìâîë îçíà÷àåò, êàê
óêàçàíî êîìáèíàöèåé ñèìâîëîâ, è òàê äàëåå. Êîëè÷åñòâåííûé
àíàëèç áèçíåñ-ïðîöåññà îïðåäåëÿåò ÷èñëîâûå ïîêàçàòåëè (ôèíàíñîâûå, òåõíè÷åñêèå, âðåìåííûå). Ôèíàíñîâûå ïîêàçàòåëè
âêëþ÷àþò ñòîèìîñòü áèçíåñ-ïðîöåññà, ñòîèìîñòü ñûðüÿ è
ìàòåðèàëîâ, çàòðàòû íà ðàáî÷óþ ñèëó, àìîðòèçàöèþ è äðóãèå. Íåäîñòàòêîì ïîäõîäà ÿâëÿåòñÿ îòñóòñòâèå åäèíîé ñîãëàñîâàííîé ìåòîäîëîãèè äëÿ èçìåðåíèÿ áèçíåñ-ïðîöåññîâ. Ðóêîâîäèòåëè ïðåäïðèÿòèé äîëæíû ñàìîñòîÿòåëüíî îïðåäåëÿòü
íåîáõîäèìûå èíäèêàòîðû äëÿ êàæäîãî, à òàêæå ìåòîä èõ ðàñ÷åòà.
Êëþ÷åâûå ñëîâà: ëîãèñòèêà, áèçíåñ ïðîöåññ, ñåòü
ïîñòàâîê, ìàòåìàòè÷åñêàÿ ìîäåëü, ñèìóëÿöèîííàÿ ìîäåëü.

Íàä³éøëà äî ðåäàêö³¿ 23.10.17
Ðåöåíçåíò: ä.å.í., ïðîô. Äóáíèöüêèé Â.².
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