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2. Modeling the efficiency of software development process depending on the architecture type of server software
systems

Pedepar/aHoTanis:

1. B cyyacHOMy CBITi BeJIMKA KiJIbKiCTb CEPBEPHMX ITPOTPAMHHUX CUCTEM PO3PO0JIeH] Ha 6a3i MOHOJITHOI
6araTrouapoBoi apxiTeKTypu, TOMY 110 JAHWI TUI apXiTeKTypy € HalJOLiNbHIMINM Ha 10YATKY )KUTTEBOTO LIUKITY
IIPOrPaMHOTO NPOAYKTY Yepes HOro MpOoCTOTY Ta IBUIKICTh PO3POOKY IIPU HEBEJIMKIN KiJIbKOCTI pO3POOHUKIB.
[Ipote 3 n0s1BOIO HEOOXiAHOCTI OAIBIIOrO MACIITa0yBaHHS sIK KOMIIaHii, Tak i mpoecis po3po6Ky MpOrpaMHOro
3a0e3ne4eHHs, BUHMKAE [TOTPe6a 3MiHU apXiTEKTYPHOrO MiIXOy IPOTrPaMHOI CCTEMH, OCKIJIbKA MOHOJITHA
bararouapoBa apxXiTeKTypa € HeOCTaTHbO THYYKOIO /17151 €(PEKTUBHOTO TOPU30HTAIbHOTO MACIITA0YBaHHSL.
Haii6inp1oo nonysspHICTIO A1 OAAJbLIIOr0 PO3BUTKY IIPOrPaMHOI CUCTEMU Hapasi KOPUCTYEThCSI CEPBICHO-
OPi€EHTOBAaHUM apXiTEKTYPHUH MiJXif], TPOTE 3 YaCOM BCe Oijbllle KOMIIAHIM MiAJal0Th CYMHIBY JOLIJIBHICTb JAHOTO
BUOODY, 10 MOKE CBiIYUTH IIPO HELOCKOHAJICTb IIPOBEJEHOTO aHAJi3y NpY NPUIHSTTI MUHYJIAX apPXiTEKTypHUX

pilieHb. A7IbTepHAaTUBHUM BapiaHTOM MaclITaboBaHOI apXiTEeKTypH € TaKOX MOAYJIbHUI MOHOJITHUIN



apxiTeKTypHUH MiAxif, SKUI TaK Camo J03BOJISIE TPMMATHU MIiJl KOHTPOJIEM KOMILJIEKCHUN PiBEHb CKIIAAHOCTI
CHCTEMHU LJISIXOM PO3AisieHHs ii Ha OKpeMi YacTUHU (MOAYJIi) 3 MOXKJIMBICTIO OOMEKEHHSI CKIIQLHOCTI KOXKHOI 3 HUX.
OCHOBHUM apryMeHTOM Ha KOPUCTb BUOOPY CEPBICHO-OPi€HTOBAHOI apXiTeKTypU 3a3BUYail € JOJATKOBI
MOJKJIMBOCTI 1711 aBBTOHOMHOCTI KOMITOHEHTIB CUCTEMHU Ta IX 130J1ALiI OJMH Bill OGHOTO0. AJie iCHy€e TaKOX 1 pAf
Cy0’eKTUBHUX (PAKTOPIB, IO CIIOHYKAIOTh PO3POOHUKIB CXUJISITUCh CAME [I0 JAHOTO apXiTeKTypHOro BUOOPY, Ha
KIITaJIT HasSIBHOCTI 6i/1b110i CBOOOAM B IPUMHSTTI TEXHIYHUX pillleHb, [IOIYJISIPHOCTI 3aCTOCYBaHHS CEpPBiCHO-
OPIEHTOBAHOIO MiX0NYy Y BEJIMKUX Ta aBTOPUTETHUX IT-KOMIIaHIsIX Ta 3pOCTAl0uMil IOIUT Ha CIIELjaliCTiB 3
BiATIOBiIHMM JOCBiJOM Ha PUHKY IIpaui. TUM 4acoM piKo B apryMeHTalii BUOOPY apXiTEKTypH MOXKHA TOOAYUTHU
OLiHKY BapTOCTi BUKOPUCTaHHS JAHOTO MifX01y, a 4KIIO TaKa i €, TO BOHA CTOCY€EThCS MePIl 32 BCE BAPTOCTI
PO3MillleHHS CEePBiCiB, TOA] SIK BIJIUB HA BapPTiCTh IIPOLIECY NIOAAJIBLIOL PO3POOKM CUCTEMU 3a3BUYall irHOpyeThCs
yepes CKJIAHICTb HOro ouiHKU. [Tpo6ieMa NoJsisirae B TOMY, 110 Ha JAHUII MOMEHT He iCHy€e 00'€KTUBHOTO METOMY
OLIiHKM €(PEKTUBHOCTI pO3POOKY IIPOTPaMHOr0 3a0€3Me4eHHSs! B IOPiBHSHHI MiXK MOZYJIbHOIO MOHOJIITHOIO Ta

CEPBICHO-OPi€HTOBAHOIO APXITEKTypaMHU.

2. Many modern server-side software systems are built on monolithic layered architectures, as this architectural
style is the most practical choice at the early stages of the software product lifecycle due to its simplicity and rapid
development with small teams. However, as the need arises to scale both the organization and its software
development processes, so does the need to revisit the system’s architectural approach, since monolithic layered
architectures lack the flexibility required for effective horizontal scaling. The most widely adopted path for further
system evolution is the service-oriented architectural approach, yet a growing number of companies have begun
to question whether this choice is truly warranted, suggesting that the analysis of underlying past architectural
decisions may have been insufficient. An alternative scalable architecture is the modular monolith, which likewise
enables control over system complexity by decomposing the system into discrete parts (modules) while
constraining the complexity of each. The primary argument in favor of service-oriented architecture is typically
the additional autonomy and isolation it affords to system components. At the same time, several subjective factors
also drive developers toward this architectural choice, such as greater freedom in making technical decisions, the
prevalence of service-oriented approaches at large and reputable IT companies, and the growing market demand
for specialists with relevant experience. Meanwhile, cost considerations are rarely considered in the architectural
decision-making process, and when they do, they tend to focus on service hosting costs, while the impact on
ongoing development costs is typically overlooked due to its estimation difficulty. The core problem is that no
objective method currently exists for comparing software development efficiency between modular monolithic
and service-oriented architectures.
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