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SOFTWARE EVOLUTION FROM SYSTEM PERSPECTIVE

Abstract: (150-300 smakiB, BKjIrOuaroun Kiro4oBi ciosa) Currently, software
evolution takes an unpredictable amount of time. The purpose of the article is to
describe the study of 7 popular and 1 new development method and their impact on the
rate of evolution. The new method is the most effective, as it collects the most
information on the connections between data and processes.
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Introduction

Text text text.

[Ipuknan odopmieHHS TEKCTy Ta IMOCWIaHb Ha jpkepena. OCHOBHUH TEKCT
Habupaethcs mpudtoM Times New Roman po3mip 13, mixkpsakoBuii inTepsan - 1,3.
VY BignoBigHOCTI 3 BUMororo BAK 00'eM cTaTTi moBrHEH OyTH HE MEHIIIE 5 CTOPIHOK.
Cnmcok BUKOPUCTAHUX JpKepes odopMuTH 3rigHo 3 Bumoramu JCTY 8302-2015.

One of the longest and most high-cost phases of the software lifespan is its
evolution. It takes 85-90% of the software budget [1]. There are dozens of
development methods to speed up evolution and to lower the cost. The methods helped
to some degree by speeding up use case translation to a code but according to CHAOS
company reports, for the last 10 years the IT market has stagnated, around 20% of the

software fails each year and 50% is challenged because it’s still hard to evolve [2, 3].
Text text text.
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Materials and methods
Text text text.

[Tpukiam oopMIICHHS HEHYMEPOBAHOTO CITUCKY

The experiment course was:

- to document a planned time to implement a use case;

- to extract information from a use case by a development method;
- to document the extracted information;

- to evolve a system using the information;

- to document actual evolution time.
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https://asac.kpi.ua/public/journals/141/dstu-8302-2015.pdf

HpI/IKJ'Ia}:[ O(l)OpMJ'IeHHH HYMCPOBAHOTI'O CIIMCKY

There are 3 categorisation subtypes:

1. categorization;

2. prototyping;

3. concept clustering.
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[Tpuknan odhopmiteHHS TaOIUII
Evolution time depends on the amount and quality of the extracted information.
The methods extracted such information about the domain (tab.1).

Table 1.
Domain Information Categories

Name Categories
Data 1. data specifications

2. data abstractions

3. data connections inside the data (data system)

4, data connections with the outside world (system context)
Process 1. process specifications

2. process abstractions

3. process connections inside the process (process system)

4, process connections outside the process (system context)
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[Ipuknan odopmuenHs dopmynu. [ns choemiabHUX CUMBOJIB 1 (Qopmyn
noTpiOHO BUKOPUCTOBYBaTH peaakTopu hopmyn Mathtype abo Microsoft Equation ta
mpudtu Symbol, MT Extra.

[licns aHamizy comiagbHUX (DAKTOPIB 3aCTOCOBYETHCA HACTyMHa (QopMmyna
PO3paxyHKYy MEIIKAHIIIB:

NZ(t) = ;}n=1 Ny, * P (1), (1)
JIe M — MOPSAAKOBUN HOMEp BIKOBOI rpymu, N, — KIJIbKICTh MEIIKaHI[IB BIKOBOI Pyl
m, P, (t) — BiporiHICTh 3HAXO/KEHHS BIKOBOI TpyNH M B Oy/IMHKY B MOMEHT 4acy t.
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New Universal Method
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[Ipuknan odopmieHHs pucyHKiB. Bynb-sikuii pUCYHOK, CTBOpEHHI 3aco0aMu
Microsoft Word, moBuHeH OyTu 3rpynoBaHUN B OJJUH 00'€KT

The diagram of activities for the new universal method is shown in Fig. 1.
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Figure 1. Activity Diagram of New Universal Method
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EBoamwonisi mporpamMHoro 3a0e3medeHHsi i3 mepcneKTHBH cucreM [
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Anomayisn: O6’€KTaMu JOCIHIDKEHHS € METOAHM PO3POOKH, KI MPUCKOPIOIOTH
epomortito [I3. YV crarti 3pobiieHO OTJsiJ MIUPOKOBUKOPUCTOBYBAHUX METO/IB
pPO3pOOKM 1 HOBOTO YHIBEPCAJIBHOIO METOJy, BHU3HAYEHO TMPUYMHU JIOBroi 1
HerepA0adyBaHOI 32 YaCOM €BOJIIOIII CHCTEM, a TAaKOXX MEpeBard HOBOTO METOY IS
NPUILBUIIEHHS eBoJifolii. Bcboro Oyno nmpoaHai3oBaHO 8 METOAIB, SIKI BKIIIOYAIOTh
merox abcrpakuii, DDD, TDD, BDD, API Design First, RUP, riOpugnuii 1 HOBuUi
yHIBepcalbHUU MeTOoaAu. MeToro poOOTH € MPUIIBUALICHHS Tpoiecy eBosrori [13.
JInst MOCATHEHHS METH MPOTOHYETHCS HOBHM METOJI, SIKMM aHali3ye JaHl 1 mpolecu
BapiaHTIB BUKOPHUCTAHHS SIK OKPEMI CUCTEMH 1 MOCHIZIOBHO MOEJHYE 3a JOMOMOTOI0
3arajibHOi Teopii cucteM. (He menie 0,5 ctopinku, ane He Oubiie 1800 cuMBOIIIB)

Knrwouoei  cnosa: eBomoonis, Teopis cUCTEM, aOCTpakiis, crenudikanmis,

IpPOIIECH, CTPYKTYpa, AoMeH. (5-20 ciiB abo CI0BOCIIONYYCHD)
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Evolution of software from the perspective of systems / Linevych O.,
Lisovychenko O. // Interdepartmental scientific-technical journal «Adaptive systems
of automatic control».- 2024.- Ne 2 (45).- P.

Ref. 13, fig. 3, tab. 8

Abstract: The objects of research are development methods that accelerate the
evolution of software. The article provides an overview of widely used development
methods and a new universal method, identifies the reasons for the long and
unpredictable evolution of systems, as well as the advantages of the new method for
accelerating evolution. A total of 8 methods were analyzed, which include abstraction
method, DDD, TDD, BDD, API Design First, RUP, hybrid and new universal
methods. The purpose of the work is to speed up the software evolution process. To
achieve the goal, a new method is proposed that analyzes the data and processes of use
cases as separate systems and consistently combines them with the help of general
systems theory. (ue meniie 0,5 cTopiHky, ane He Oinbine 1800 CUMBOITIB)

Keywords: evolution, systems theory, abstraction, specification, processes,
structure, domain. (5-20 ciB ab0 CIIOBOCIIONYYEHB)
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