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AN ALGORITHM FOR NLP-BASED SIMILARITY MEASUREMENT OF ACTIVITY LABELS IN A
DATABASE OF BUSINESS PROCESS MODELS

Business process modeling is an important part of organizational management since it enables companies to obtain insights into their operational
workflows and find opportunities for development. However, evaluating and quantifying the similarity of multiple business process models can be
difficult because these models frequently differ greatly in terms of structure and nomenclature. This study offers an approach that uses natural language
processing techniques to evaluate the similarity of business process models in order to address this issue. The algorithm uses the activity labels given in
the business process models as input to produce textual descriptions of the associated business processes. The algorithm includes various preprocessing
stages to guarantee that the textual descriptions are correct and consistent. First, single words are retrieved and transformed to lower case from the
resulting textual descriptions. After that, all non-alphabetic and stop words are removed from the retrieved words. The remaining words are then stemmed,
which includes reducing them to their base form. The algorithm evaluates the similarity of distinct business process models using similarity measures,
including Jaccard, Sorensen — Dice, overlap, and simple matching coefficients, after the textual descriptions have been prepared and preprocessed. These
metrics provide a more detailed understanding of the similarities and differences across various business process models, which can then be used to
influence decision-making and business process improvement initiatives. The software implementation of the proposed algorithm demonstrates its usage
for similarity measurement in a database of business process models. Experiments show that the developed algorithm is 31% faster than a search based

on the SQL LIKE clause and allows finding 18% more similar models in the business process model database.
Keywords: business process model, database of business process models, natural language processing, similarity measurement algorithm, activity

labels, software implementation of the algorithm.

Introduction. Business process modeling is the
baseline technique of the Business Process Management
(BPM) approach. It focuses on the depiction of
organizational workflows in the form of visual diagrams
similar to workflows but focused on business activities
rather than programming tasks. Business process modeling
helps to describe activities visually to train new employees,
detect inefficient spots in the company operations, capture
requirements to enterprise information systems, design new
business processes, etc.

Today BPMN is the de-facto standard for business
process modeling maintained by the Object Management
Group (OMG) since 2005 and then updated to the BPMN
2.0 in 2011 [1]. This modeling notation has been extended
to the XML-based (eXtensible Markup Language)
language suitable not only for visual depiction of business
process scenarios but also to exchange created diagram
files between heterogeneous BPM suites and execute
depicted workflows using BPM engines that can automate
routine process scenarios.

Therefore, organizations at the higher levels of BPM
maturity tend to continuously improve their business
activities using BPMN modeling techniques. However, it
does not mean enterprises should deal with BPM decisions
only based on their resources and experience. Most
organizations used so-called “reference models”
collections of typical business processes, generic or
industry-specific. Such reference models accumulate
proven industry standards, and best practices of multiple
successful companies, and could be customized according
to particular business needs [2]. Some of the most widely-

spread collections of reference business process models are
Process Classification Framework (PCF) by American
Productivity & Quality Center (APQC) and Supply-Chain
Operations Reference (SCOR). While APQC’s PCF is the
cross-industry taxonomy of business processes [3], SCOR
focuses on logistics process areas, such as supply,
manufactory, and delivery [4].

Hence, many organizations may face the problem of
searching for similar business process models in collections
of business process models, such as APQC’s PCF or
SCOR. The solution should provide the capability to find
similar BPMN models to a given model or only by the
textual description of a business process if an organization
does not have a BPMN model yet.

Literature review and problem statement. The
similarity measurement between business process models
has been studied in many papers. Some of the most relevant
studies ([5]; [6]; [71; [8]; [9]; [10]) are described below.

Paper [5] introduces the similarity search problem,
where the objects in a collection and a query object are
business process models. The authors consider the
similarity search as the comparison of the query object
against a collection of objects to identify ones that are close
to the query object [5].

Study [6] proposes three business process model
similarity metrics: (i) “node matching” metric based on
labels comparison, (ii) “structural similarity” metric based
on topology comparison, and (iii) “behavioral similarity”
based on causal relations [6].

In paper [7], authors mention that comparing business
process models is a complex problem, performed mostly
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manually. This is why the authors propose an approach to
measure the semantic similarity between business process
models in an automated manner [7].

The authors of [8] have identified a linear search of
similar business process models when a query model is
compared to each model in a collection as inefficient and
computationally complex. Hence, this paper suggests a fast
similarity search algorithm based on the comparison of
business process model features [8].

In paper [9] authors propose the “behavioral-based”
comparison of business process models based on the causal
footprints captured formally using Petri nets and informally
using Event-driven Process Chain (EPC) notation [9].

A previous study in this field proposes the business
process model similarity metric based on the graph
structural characteristics [10]. It allows comparing models
described using different notations and standards and takes
into account not only workflow elements but also the
secondary objects given in business process models (e.g.,
organizational units, data objects, information systems,
etc.) [10].

According to reviewed studies ([5]; [6]; [7]; [8]; [9];
[10]), business process models were mostly compared by
their structure or behavior, but the label comparison is the
less elaborated approach. Due to the lack of studies that
measure similarity between business process models using
NLP (Natural Language Processing) techniques, this study
should propose the respective approach to bridge the gap.

Research objective and tasks. The objective of this
paper is the improvement of a search process for similar
business process models within and across organizational
collections and reference process libraries.

Therefore, the following tasks are considered:

e to propose the NLP-based algorithm to measure
business process model similarity using activity labels
given in business process models;

e touse the proposed algorithm to compare business
process models given in different notations;

e to use the proposed algorithm compare textual
descriptions to business process models.

However, compared business process models should
be machine-readable, e.g. based on eXtensible Markup
Language (XML), JavaScript Object Notation (JSON), or
Yet Another Markup Language (YAML) formats.

NLP-based similarity measurement of business
process models. The proposed algorithm for NLP-based
similarity measurement of business process models
includes the following steps:

o take two BPMN business process models A and
B as the input and extract activity labels from these two

models to obtain two collections L, and Lg:
Ly :{IAi’i =ﬁ},

— 1)

Ly ={lg, i =1m},

where |,; —the i-th activity label extracted from the

business process model A;
lg; —the j-th activity label extracted from the

business process model B ;

n — is the number of activity labels extracted from the
business process model A;

m —is the number of activity labels extracted from
the business process model B ;

e split labels (1) into words and change obtained
words to lower case — two sets of words W, and Wy will

be obtained as the result:
WA = {WAi'i =1,_p},

_ (2
W, = {WBj’ i :1xCI},

where w,; —the i-th word extracted from labels of the
business process model A;

Wg; —the j-th word extracted from labels of the
business process model B ;

p —is the number of words extracted from labels of

the business process model A;
g — is the number of words extracted from labels of

the business process model B ;
e remove non-alphabetic and stop words from the
previously obtained sets of words (2) to get cleansed sets of

words C, and Cg respectively:
CA :{CAi7i =ﬂ},

o — ®)

Cg ={ch, i :l,s},

where C,; —the i -th meaningful word that describes the
business process model A;

cgj —the j-th meaningful word that describes the
business process model B ;

p —is the number of meaningful words that describe

the business process model A;
q - is the number of meaningful words that describe

the business process model B ;
e stem remaining words (3) to finally obtain sets of
words U, and Ug:

A~ Ai’._ v A
U {U |_1X} ()
UB——

{UB,‘: J =]-,_Y},

where U,; —the i-th stemmed word that describes the
business process model A;
Ug; —the j-th stemmed word that describes the

business process model B ;

X — is the number of stemmed words that describe the
business process model A;

y —isthe number of stemmed words that describe the
business process model B ;

e measure similarity between these two sets of
words U, and Uy (4) using Jaccard J(UA,UB), Soren-

sen — Dice SDC(U U B), overlap overlap (UA,U B), and
simple matching SMC(UA,U B) coefficients [11]:
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J(UA,UB)=H, (5)
SDC(UA,UB):%, (6)
overlap(UA,UB)zm, )
SMC(UA,UB):%. (8)

This algorithm is the improved algorithm for semantic
quality analysis of business process models proposed
earlier [12]. Whereas the earlier proposed algorithm was
supposed to measure the closeness of a business process
model to the textual description of a real business process,
now the elaborated algorithm considers the comparison of
business process models based on the semantic closeness
of their activities (5) — (8).

An alternative algorithm takes a textual business
process description A and a BPMN model B if the
business process model that should be used as the search
query does not exist. In this case, activity labels should be
extracted only from the BPMN model, while the given
textual description could be immediately split into a set of
words turned into the lower case style (4).

The flowchart of the proposed algorithm is given
below in fig. 1.

[

v

(Extrac( activity labels from A and B models]

-

v
Split activity labels into words

v

[ Remove non-alphabetic and stop-words h
\ J

v

Stem words of A and B models
\ J

v

P
Measure similarity between A and B models}

o

Fig. 1. The algorithm for NLP-based similarity measurement of
business process models

~

~

-

Now it is necessary to verify the proposed algorithm.
It can be implemented as a software component using the
Python programming language [13] and Natural Language
Toolkit (NLTK) [14]. The NLTK software platform is a

leading solution for building Python programs that handle
natural language processing [14].

Experimental usage of the proposed algorithm. In
this section we demonstrate the experimental usage of the
proposed algorithm (fig. 1).

The products supply process [4] according to the
SCOR model involves scheduling product deliveries with
the supplier, receiving the products at a specified location,
verifying the goods to ensure they meet requirements,
transferring the goods to the appropriate storage location,
and finally authorizing payment to the supplier after the
goods have been successfully delivered and inspected.

The BPMN model of described supply process [4] is
demonstrated in fig. 2.

Schedule Product Receive Verify
Deliveries Product Product
Transfer Authorize Supplier
Product Payment

Fig. 2. The supply SCOR business process model [4]

The products delivery process [4] according to the
SCOR model includes such steps as receiving, entering,
and verifying an order, reserving inventory and setting a
delivery date, preparing the products for delivery and
loading them onto a vehicle, shipping the products, and
invoicing the customer.

The BPMN model of described delivery process [4] is

demonstrated in fig. 3.
Reserve
Inventory
Receive, Enter &
Validate Order
Set Delivery
Date

Invoice
Customer

Load
Vehicle

Ship
Product

Pick
Product

Fig. 3. The delivery SCOR business process model [4]

Two example models of supply (fig. 2) and delivery
(fig. 3) business processes may be evaluated to illustrate the
efficiency of the proposed algorithm in determining the
similarity between such business process models.

The algorithm can construct and compare their
relative textual descriptions by importing the activity labels
from BPMN files that correspond these two business
process models, providing for a more comprehensive
understanding of their similarities and differences.

This data may be further used to discover areas for
improvement and to enhance delivery and supply chain
procedures for increased efficiency and profitability if
comparing real company workflows toward reference
models, such as SCOR [4] or APQC’s PCF [3].
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The original activity labels and obtained sets of words
for supply and delivery business process models offered by
the SCOR model [4] are demonstrated in Table 1.

Table 1 — The sets of words obtained for supply and delivery
SCOR business process models

Business process activity labels Sets of words (4)
Schedule Product Deliveries
Receive Product
Verify Product
Transfer Product
Authorize Supplier Payment
Receive, Enter & Validate Order
Reserve Inventory & Set Delivery

schedul, product,
deliveri, receiv, verifi,

transfer, author,

supplier, payment

receiv, enter, valid,
order, reserv,

Date inventori, set, deliveri
Pick Product date ié:k ’roduct ,
Load Vehicle  PIcK, p '

load, vehicl, ship,

Ship Product invoic, custom

Invoice Customer

The similarity measurement between the two sets of
words demonstrated in Table 1 using coefficients (5) — (8)
and the proposed algorithm (fig. 1) allowed us to obtain the
following values:

e 0.14 using the Jaccard coefficient;

e (.24 using the Sorencen — Dice coefficient;

e 0.33 using the overlap coefficient;

e 0.14 using the simple matching coefficient.

The comparison histogram of business process model
similarities calculated using coefficients (5) — (8) is shown
in fig. 4.

0.35 033

z 03
{ o)
=025 02
3 02
B 0.15 0.14 0.14
Z 01
]
o 0.08

0

Jaccard  Sorencen-Dice  overlap sunple
matching

Similarity coefficients

Fig. 4. The comparison of business process model similarities
calculated using coefficients (5) — (8)

According to the obtained results, Jaccard and simple
matching coefficients demonstrate equal similarity values
of 0.14, since in this particular case the mutual absence of
words in U, and Ug is impossible. Sorensen — Dice and

overlap coefficients show relatively low similarity values
of 0.24 and 0.33 respectively for the given business process
activity labels. Thus, further study in this direction may
omit the simple matching coefficient, while focusing on the
remaining ones.

The software tool for similarity measurement in a
database of business process models. The software tool
that implements the proposed algorithm and a database
(DB) of business process (BP) models is demonstrated in
fig. 5. The software tool, which implements the proposed
algorithm, is a Python command-line application [13] that
uses NLTK [14] and MySQL Connector [15]. Hence, the

database of business process models is a relational schema
created using MySQL database management system [16].

A R B

BP Model 1 BP Model 2 BP Model N

Similarity Measurement Software
g NLTK % MySQL Connector

— BP Models DB
w

Python Application

o Y

process model
PK | pm_«d nt process_activity
pm fide varchar(255%) A
_—+—‘ Yot { 4 1
pm descripban e i | s:‘ ‘m‘":] "
Y .
FK |mt id nt i D']I’ | "" 255
al o 2
| pm timestamp | daesme Pa_iabe) | viwchn(#9) |

\/
4
)

i :
: activity word
P Imt i int L ‘.m i

m
Ll
varchar(255)

" FK | pa_id
ml_narse | varchar(10)

aw_valus

e

Fig. 5. Business process models database and software
components that implement the proposed algorithm

According to fig. 5, the database of business process
models stores text descriptions (i.e. the “pm_description”
attribute) built from activity labels, activity label values
(i.e. the “pa_label” attribute), and words extracted from
activity labels (i.e. the “aw_value” attribute) for similarity
measurement according to the proposed algorithm (fig. 1).

The software component “Python Application” that
implements the proposed algorithm (fig. 1) uses Jaccard
coefficient (5) for similarity measurement.

Experimental usage of the software tool. First of all,
we have create the view “test_similarity” for querying the
DB of BP models. The first query, which uses SQL LIKE
clause, is shown in fig. 6.

1sgql = r"""SELECT
DISTINCT file_name
FROM
test_similarity
WHERE
description LIKE
'%invite logistic company®'"""

o I e R ¥y B S W T I )

Fig. 6. The search query using SQL LIKE clause
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The second query (fig. 7) uses prepared words for BP
models according to the proposed algorithm (fig. 1) and the
stemmed search words (we are using the Porter stemming
algorithm [17]).

1sgl = """SELECT

2 file_name,

3 COUNT(file_name) / 3 AS similarity
4 FROM

5 test_similarity

6 WHERE

7 word IN (%s, %s, %s)
8 GROUP BY

9 file_name
1@ HAVING
11 similarity = 1
12 ORDER BY
13 similarity DESC"""
14

15 val = ("invite", "logistic", "company")
16 val = tuple([porter_ stemmer.stem(word)
17 for word in wvall)

Fig. 7. The search query using the proposed algorithm

According to fig. 7, the similarity degree is calculated
using Jaccard index (5) and then used to filter only 100%
matches. Both queries in fig. 6 and 7 were looking for the
BP models containing “invite logistic company” activities
or similar.

The comparison of search results is given in Table 2.

Table 2 — The comparison of search results

Similarity search Second_s Found BP models
(average time)
SQL LIKE 0.0124 2 (3%)
Proposed algorithm 0.0085 14 (21%)

According to Table 2, the proposed algorithm is 31%
faster than SQL LIKE clause (we measured the average
time of 10 executions), while allowing to find 18% more
similar BP models (14 against 2, from a collection of 68
models of a goods dispatch process [18]).

These results are compared visually in fig. 8.

P d algorith 21%
roposed algorithm 0.0085
3%
SQL LIKE
Q 0.0124
0 005 01 015 02 025

% of found models Seconds

Fig. 8. The histogram of querying performance comparison

Conclusions. In this study, the algorithm for NLP-
based similarity measurement of business process models
is proposed.

1. The proposed algorithm (fig. 1) is based on the

natural language processing techniques (such as

tokenization, stemming, stop words elimination)
used to compare textual activity labels of business
process models or business process descriptions to
measure their similarity.

2. This algorithm was verified using supply (fig. 2)
and delivery (fig. 3) BPMN process models based
on the SCOR reference model. Obtained results
(fig. 4) demonstrate Jaccard and simple matching
coefficients give the same values when comparing
two sets with the impossible mutual absence of
elements. Thus it is proposed to used Jaccard or
simple matching coefficient in the further search
for similar business process models.

3. The proposed algorithm is implemented using
Python and NLTK to measure similarity in the
database of BP models created using MySQL.
Experimental results demonstrate that proposed
algorithm is 31% faster than the SQL LIKE clause
and allows to find 18% more similar BP models
than the SQL LIKE clause.

4. However, the limitation of the proposed approach
is the necessity of preliminary process of business
process models to apply the proposed algorithm.
This requires processing of large collections of BP
models, which may require significant computing
resources. Nevertheless, such a pre-processing of
BP models takes place much less frequently than
search for similar business process models.

Future work includes elaboration of computational

techniques and software solutions for efficient similarity
search in large collections of BP models.

References

1. Geiger M. et al. BPMN 2.0: The state of support and implementation.
URL: https://doi.org/10.1016/j.future.2017.01.006 (access date:
01.04.2023).

2. Fettke P. et al. Business Process Reference Models: Survey and
Classification. URL: https://doi.org/10.1007/11678564 44 (access
date: 01.04.2023).

3. APQC Process Classification Framework.
https://www.signavio.com/reference-models/apgc-framework/
(access date: 01.04.2023).

SCOR Model. URL: https://scor.ascm.org/ (access date: 01.04.2023).
Dumas M. et al. Similarity Search of Business Process Models. URL:
http://sites.computer.org/debull/A09sept/marlon.pdf (access date:
02.04.2023).

Dijkman R. Similarity of business process models: Metrics and
evaluation. URL: https://doi.org/10.1016/j.i5.2010.09.006 (access
date: 02.04.2023).

7. Humm B. G., Fengel J. Semantics-Based Business Process Model
Similarity. URL:  https://doi.org/10.1007/978-3-642-30359-3_4
(access date: 02.04.2023).

8. Yan Z., Dijkman R. Fast business process similarity search. URL:
https://doi.org/10.1007/s10619-012-7089-z (access date:
02.04.2023).

9. van Dongen B. et al. Measuring Similarity between Business Process
Models.  URL:  https://doi.org/10.1007/978-3-540-69534-9_34
(access date: 02.04.2023).

10. Kopp A. M., Orlovskyi D. L. Estimation and analysis of business
process models similarity in enterprise continuum repository. URL:
https://doi.org/10.20535/SRI1T.2308-8893.2018.4.04 (access date:
02.04.2023).

11. Verma V., Aggarwal R. K. A comparative analysis of similarity
measures akin to the Jaccard index in collaborative
recommendations: empirical and theoretical perspective. URL:
https://doi.org/10.1007/s13278-020-00660-9 (access date:
04.04.2023).

URL:

o &

s

Bicnux Hayionanvnoco mexuiunozo ynisepcumemy «XIIIy. Cepisn: Cucmemnuii
58 ananis, ynpasninus ma ingpopmayiini mexnonozii, Ne 1 (9) 2023



ISSN 2079-0023 (print), ISSN 2410-2857 (online)

12. Kopp A., Orlovskyi D. The approach and the software tool to 7. Humm B. G., Fengel J. Semantics-Based Business Process Model

calculate semantic quality measures of business process models. Similarity. Available at: https://doi.org/10.1007/978-3-642-30359-

URL: http://dx.doi.org/10.20998/2079-0023.2022.02.12 (access date: 3_4 (accessed 02.04.2023).

04.04.2023). 8. Yan Z. Dijkman R. Fast business process similarity search.
13. Python. URL: https://www.python.org/ (access date: 06.04.2023). Available at: https://doi.org/10.1007/s10619-012-7089-z (accessed
14. NLTK. URL: https://www.nltk.org/ (access date: 06.04.2023). 02.04.2023).

15. MySQL Connector/Python Developer Guide. URL: 9. van Dongen B. et al. Measuring Similarity between Business Process
https://dev.mysql.com/doc/connector-python/en/  (access  date: Models. Available at: https://doi.org/10.1007/978-3-540-69534-9_34
06.04.2023). (accessed 02.04.2023).

16. MySQL. URL: https://www.mysql.com/ (access date: 07.04.2023). 10. Kopp A. M., Orlovskyi D. L. Estimation and analysis of business

17. Porter Stemmer. URL: https://tartarus.org/martin/PorterStemmer/ process models similarity in enterprise continuum repository.
(access date: 08.04.2023). Available at: https://doi.org/10.20535/SRIT.2308-8893.2018.4.04

18. BPMN for research. URL: https:/github.com/camunda/bpmn-for- (accessed 02.04.2023).
research (access date: 10.04.2023). 11. Verma V., Aggarwal R. K. A comparative analysis of similarity

measures akin to the Jaccard index in collaborative
References (transliterated) recommendations: empirical and theoretical perspective. Available
. . . at: https://doi.org/10.1007/s13278-020-00660-9 (accessed

1. Gelger M. et al. BPMN _2.0: The state (_)f support and implementation. 04.04.2023).

Available at: https://doi.org/10.1016/j.future.2017.01.006 (accessed 1, Kopp A., Orlovskyi D. The approach and the software tool to

01.04.2023). . calculate semantic quality measures of business process models.
2. Fettke P. et al. Business Process Reference Models: Survey and Available at: http://dx.doi.org/10.20998/2079-0023.2022.02.12

Classification. Awvailable at: https://doi.org/10.1007/11678564_44 (accessed 04.04.2023).

(accessed 01.04.2023). ; . .

3. APQC Process Classification Framework. Available at: 13 ggtgzgozgf vailable —at: —https:/www.python.org/ (accessed
hitps://www.signavio.com/reference-models/apqc-framework/ 14. NLTK. Available at: https://www.nltk.org/ (accessed 06.04.2023).
(accessed 01.04.2023). 15. MySQL  Connector/Python Developer ~Guide. Available at:

4. gfgfzogﬂg(;del' Available at:  https://scor.ascm.org/  (accessed https://dev.mysql.com/doc/connector-python/en/ (accessed

Bl : o . 06.04.2023).

5. Dumas M. et al. Similarity Search of Business Process Models. ; . .

Available at: http://sites.computer.org/debull/A09sept/marlon.pdf 16. (l\)ggg;bzs)évallable at: - https:/Awww.mysgl.com/ - (accessed

(fa_ccessed 02'0.4'2023)' . . . 17. Porter Stemmer. Auvailable at:
6. Dijkman R. Similarity of business process models: Metrics and https://tartarus.org/martin/PorterStemmer/ (accessed 08.04.2023).

evaluation. Awvailable at: https://doi.org/10.1016/j.i5.2010.09.006 18. BPMN for research. Available at: https:/github.com/camunda/bpmn-

(accessed 02.04.2023). for-research (accessed 10.04.2023).

Received 05.05.2023

VK 004.94

A. M. KOIIII, noxrop ¢inocodii (PhD), norent, HanionanbHMi TEXHIYHHUN YHIBEPCHTET

«XapKiBCHKUH MOMITEXHIYHUN IHCTUTYTY», TOIEHT KadepH MPOTpaMHOi iHKeHepil Ta IHTeNeKTyaTbHUX TEXHOJIOTIH
yrpaeJiHHs, M. XapkiB, Ykpaina, e-mail: kopp93@gmail.com, ORCID: https://orcid.org/0000-0002-3189-5623

. JI. OPJIOBCHhKHH, xaumunat TeXHIiYHHX nayk (PhD), nouent, HamioHabHu# TEXHIYHHI YHIBEPCUTET
«XapKiBCHKUH MOJIITEXHIYHUH IHCTUTYT», TOLUEHT KadepH MPOrpaMHOi iHXKeHepii Ta iIHTeNeKTyalbHUX TeXHOJIOT i
ympaeJiHHs, M. XapkiB, Ykpaina, e-mail: orlovskyi.dm@gmail.com, ORCID: https://orcid.org/0000-0002-8261-2988

AJITOPUTM BUMIPIOBAHHSI HOAIBHOCTI MITOK JISIJIBHOCTEN HA OCHOBI NLP Y BA3I
JAHUX MOJEJEN BI3HEC-TTIPOLIECIB

MogernroBaHHS Oi3HEC-TIPOIECIB € BXIIMBOI YaCTHHOIO OPTaHIi3aI[ifHOTO yNPaBIiHHSA, OCKIIBKH JI03BONISE€ KOMIAHISIM OTPHMATH YSBIICHHS TIPO CBOT
oreparliiiHi Oi3Hec-TpolecH Ta 3HAUTH MOXJIMBOCTI Al po3BUTKY. OJIHAK OLIHUTU Ta KUIBKICHO BHMIPSATH CXOXICTh JEKIJIBKOX Mojeneil Oi3Hec-
IPOIECiB MOXKe OYTH CKJIAJHO, OCKIJIBKH IIi MOZEJI YacTO CHIIBHO BiJPI3HSIOTHCS 3a CTPYKTYPOIO Ta HOMEHKJIATyporo. lLle mociiukeHHs nporoHye
IIIXIM, SKAH BUKOPUCTOBYE METOIH 00pOOKH IIPUPOIHOI MOBH IS OLIHKH CXOXKOCTI MoJienelt Oi3Hec-TIpoleciB, A1l po3B’ 3Ky Liel 3aadi. ANTOpHTM
BHUKOPHCTOBYE MITKH AisTIbHOCTEH, HaBeAEHI B MOAENsAX Oi3HEC-NpOLEeCiB, sIK BXiJHI JaHi JUIi CTBOPEHHS TEKCTOBHX OINUCIB IMOB’s3aHUX Oi3Hec-
npoleciB. ANTOPUTM BKJIIOYAE JEKiJbKa €TamiB MonepeaHbol 00poOKM, MO0 rapaHTyBaTH, IO TEKCTOBI OMUCH € KOPEKTHUMHM i MOCIIJIOBHUMH.
CrioyaTky 3 OTPUMaHHX TEKCTOBHX OIHCIB BHIIYYAIOTBCS OKPEMi CJIOBA 1 MPENCTaBISIOTECS y HIKHBOMY pericTpi. Ilicist poro 3 oTpUMaHUX CIiB
BHUIAIAIOTHCS BCI HENITEPHI Ta CTOM-CI0Ba. [10TiM CII0Ba, 1110 3QJTUITHIINCS, MiJIAF0THCS CTEMIHTY, TOOTO IPUBEICHHIO A0 iXHBOI 6a30B01 hopmu. ITicns
MIATOTOBKY Ta MONEPEIHBOI 00POOKH TEKCTOBHX OMMUCIB aJITOPUTM OIIHIOE CXOXKICTh Pi3HUX MOJEINeH Gi3HeC-TIpoIeciB 3a JOMOMOTOK Mip CXO0XKOCTI,
BKioyaroun KoedimienTn Jaxxapa, Copencena — [laiica, mepernHy Ta mpoctoro koedinieHty BimnoinHocTi. Lli Merpukm 3abe3nedyrors Oinbin
JleTanbHe PO3YMIHHS MOMIOHOCTI 1 BIIMIHHOCTI MDK PI3HMMH MOJETISIMHU Oi3HEC-TPOIECiB, SKi MOTIM MOXYTh OyTM BHKOPHCTaHI JJs BIUIUBY Ha
MPUIHATTA pillleHb Ta IHILIAaTUB IIOA0 BIOCKOHAIEHHs Oi3Hec-mporeciB. [IporpamHa peanizallis 3alpONOHOBAHOTO AITOPUTMY JAEMOHCTPYE HOTO
BUKOPUCTAHHS JJIs1 BUMipIOBaHHS MOAIOHOCTI B 6a3i JaHUX Mojelnel 6i3Hec-TipoleciB. ExcriepuMeHTH 1eMOHCTPYIOTS, IO PO3POOIICHUI alrOpHTM € Ha
31 % mBummMM 3a nomyk Ha ocHoBi Bupasy SQL LIKE, a takox no3Bossie 3uaiitu Ha 18 % Oinbine momibHux Momeneit y 6a3i qaHux mojeneii Gizuec-
MPOILIECIB.

Karouosi cioBa: mogens OisHec-mporiecy, 6a3za maHMX Mojeneil Oi3Hec-TIporieciB, 0OpoOKa HMPHPOAHOI MOBH, alIrOPUTM BHMipIOBAaHHS
moAiOHOCTI, MITKH AisUIbHOCTEH, IPOrpaMHa peaizalis anropuTMy.
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