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BUTJISAIOTh OaraTOpiBHEBI CTparerii 3 SBHUMH 1HBapiaHTaMH MPUYMHHO-YACOBOI Y3TOHKEHOCTI,
JoKaji3ami€eo 30ypeHb 1 pU3MK-UYyTJIIMBUMHU KPHUTEPISIMU, IO BPaxOBYIOTh XBOcTOBI monii. ITpaktnuna
MPUAATHICTh TAKUX CTPATETid 3aJICKUTHh BiJl HASBHOCTI OMUCOBUX METPUK, 3aCO0IB MOHITOPHMHTY Ta
BiITBOPIOBAHMX CILIEHAPiiB BUITPOOYBaHb.

Tabmuns 1 — [MopiBHSUTBHA MaTPHIIS KJIACIB MITXOIB 0 3a0€3MEYCHHS KUBYUYOCTI

Kiac migxony PiBens 3actocyBaHHs KirouoBuii MexaHizm E C
MackyBaHHS BiIMOB JaHi / mporecu Ha/JTUIIKOBICTb 3 3
KypHatoBaHHs TpoIriecH / 1axi 3HIMKH CTaHY, BiJIKaT 2 2
Penuikariiss BUKOHaHHS/TaHUX naHi /' mpouecu / | aKTHBHA/IIaCUBHa, 3 3

KOMYHIKaIlii CUHXPOH./aCHHXPOH.
AnanTuBHA nepedyioBa | peCypCcHUM TIepEeMHUKaHHS peXuMIiB, | 2 1
KoHirypanii NIepeHAAIITYBAaHHS
[lepenanyBaHHs Ta Mirpaiist pecypcHHit MIePEPO3IOILT PECYPCiB 2 2
[Bonsmis/BipTyamnizaris apXiTeKTypHUI /| 130mor0ui KOHTYpH, | 2 1
pecypcHHit «ITICOYHUIII»
bararoBepciiiHicTb pOrpaMHMI / TPOLIeCH He3aJIeXKHI pearnizarii 2 3
Bussnenus BIIXUJICHB 1 | MOHITOPHUHT / KEpYBaHHS | IOPOTOBI Ta CTaTHCTUYHI | 2 1
JIOKaJi3aris npaBuia
KepoBana nerpanartist sskocTi nporecu / cepBicu 3MiHa npiopureTis, | 2 1
cponieHHs QyHKIin
KopmoBa HauIMIKOBiCTh TaHUX naHi / KOMyHiKarii KOIU BUNIPABJICHHA | 2 1
MOMMIIOK

OTtpumaHi pe3yabTaTd GOPMYIOTh MIAIPYHTS 175 TOOYIOBU IHTETPOBAHUX PIIIEHb, Y AKUX MOJITUKH
CHUHTE3YIOTBhCSI Ta TEPEBIPSIOTHCS Y MEXaxX 3aJ[aHUX PECYPCHO-YACOBUX OOMEXKCHB 13 3a0e3MeUYCHHSIM
MIPO30PHUX TapaHTiil IKOCTi PYHKIIOHYBAHHS.
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IDENTIFYING NON-FUNCTIONAL REQUIREMENTS FOR A CRM SYSTEM
Rudenko M.O., Sotnik S.V.
(maksym.rudenko@nure.ua, svetlana.sotnik@nure.ua)
Kharkiv National University of Radio Electronics (Ukraine)

The article discusses the problem of defining non-functional requirements when designing CRM
systems. The authors argue that the traditional approach to developing information systems often focuses
primarily on functional requirements, while non-functional characteristics remain insufficiently
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formalized. This leads to problems with stability, security, scalability, and user satisfaction. The paper
identifies and describes in detail the main groups of non-functional requirements: performance, security,
scalability, usability, reliability, and portability. For each group, specific metrics and examples of
formalization of requirements are given, such as a 99 % system availability guarantee, a response time of
no more than two seconds, a recovery time of no more than 15 minutes, and a recommendation for a
three-step process for basic operations. The conclusion of the work is that the correct definition and
implementation of non-functional requirements at the CRM system design stage ensures its longevity,
security, reliability, and efficiency, contributing to improved customer service quality and enterprise
competitiveness.

Problem Statement.

Defining non-functional requirements is a very important process for most information systems,
including CRM (Customer Relationship Management) [1-5]. Often, technical specifications for the
development of CRM systems describe only functional capabilities in detail, such as creating, editing,
searching for customers, working with deals, etc. However, non-functional characteristics of the system,
such as security, scalability, and interface ergonomics, remain superficially described or are not
formulated at all and are considered self-evident. The consequences of this are:

— reduced system stability as the number of users increases;

— database overload and response delays;

— low level of protection of customers' personal data;

— complexity of software support and updates and reduced user satisfaction with the system.

As we can see, ignoring all of the above consequences is unacceptable if a business needs an
effective CRM system that can significantly increase the company's revenue, security, productivity, and
competitiveness. Therefore, it is necessary to define non-functional requirements for the CRM system at
the design stage, which will ensure proper quality and efficiency of operation.

Essence of study.

Non-functional requirements are a set of characteristics that determine the quality of the system's
performance, its operational properties, usability, and reliability. They do not describe specific functions,
but rather define the limitations or criteria that the system must meet.

Unlike functional requirements, which describe specific operations or processes, non-functional
requirements characterize the behavior of the system in terms of performance, reliability, security,
usability, scalability, and portability. The main groups of non-functional requirements that require special

attention are shown in Figure 1.
Security

CRM Non-
Functional
Requirements

Performance Scalability

Portability Usability

Reliability

 Retabilty_|

Figure 1. Main groups of non-functional requirements

Let's take a closer look at the main groups of non-functional requirements for a CRM system.

Let's start with system performance, which determines how quickly the software system or its
individual parts respond to certain user actions under a given load. In most cases, this indicator explains
how long a user has to wait before the target operation takes place, for example, a page is displayed, a
transaction is processed, etc., taking into account the total number of users at the moment.

The security of a CRM system is another important aspect of non-functional requirements, as it
contains confidential information about customers, financial transactions, contracts, and other business
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data. Therefore, the system must implement multi-level protection, including data encryption and access
rights management mechanisms.

Equally important is the scalability of the system, i.e., its ability to operate effectively as the number
of users increases or the customer base expands. This is especially relevant for companies that are
growing, opening new branches, or integrating CRM with other corporate services.

Usability is also a very important indicator of the system; it determines how intuitive, logically
structured, and adapted the CRM interface is to different devices and the needs of different user
categories, such as managers, administrators, and analysts.

Reliability is equally important, as it determines how likely it is that a system or its component will
operate without failure for a specified period of time under predetermined conditions. Typically, when
evaluating systems, this probability is expressed as a percentage.

Portability determines how a system or its component can be run in a given environment. It usually
includes specifications for hardware, software, or other platforms of use. In simple terms, it determines
how well the functions performed on one platform will perform on another.

In the next step, we will look at examples of formalizing non-functional requirements for a CRM
system. Such systems usually operate with large amounts of data about customers, transactions,
payments, and communication history. Therefore, high performance and availability are critical
requirements. The system must ensure uninterrupted operation at least 99% of the time, as it is the heart
of the company. The system response time should not exceed two seconds. This will allow users to
quickly access information without delays or downtime.

Security is equally important, as CRM systems store confidential personal data of customers,
commercial offers, and analytical information. Such data is protected through the use of modern
cryptographic data transfer protocols, user authorization and authentication mechanisms, as well as action
audit systems that allow tracking attempts at unauthorized access. Compliance with security requirements
also contributes to compliance with international standards and regulations for personal data protection.

Another important feature is ease of use. Particular attention should be paid to reducing the number
of steps required to perform typical operations, such as creating a new contact, recording a call, or
generating a report. The number of steps required to perform basic operations should not exceed three.
This will reduce the time users spend working with the system and increase their productivity.

It is also necessary to pay attention to the scalability of the CRM system at the beginning of
development. It is very important to correctly assess how well the new system will be able to support
expansion as the number of users and data increases or new company departments are connected. It is
advisable to provide for a scalability reserve of at least two to three times the expected peak load during
the first 1-2 years. This will prevent performance degradation as the number of users grows or the volume
of data increases. It will also ensure stability during integrations or the addition of new features. If this is
neglected, further reworking of the finished system can be very difficult and costly. It is often cheaper to
develop a new solution than to modify an old one. Although refactoring outdated code is possible,
sometimes the current architecture needs to be completely reworked to meet certain requirements.

Reliability cannot be overlooked. CRM must work stably even in cases of equipment failure or
breakdown, which is achieved by backing up the database and implementing mechanisms for quick
system recovery. The system recovery time should not exceed 15 minutes. Ease of maintenance allows
developers to quickly fix bugs, update the program, and adapt it to changing business processes.

Conclusions

Therefore, non-functional requirements in CRM systems play a key role in ensuring stable, secure,
and convenient user experience. For effective implementation of a CRM system, it is advisable to develop
a set of quantitative metrics for establishing the necessary non-functional indicators at the development
stage. Their correct definition and implementation create conditions for the effective use of the system at
various business scales, contributing to improving customer service quality and the competitiveness of the
enterprise, as well as reducing the risks of rapid system degradation and additional costs for updating the
company's IT infrastructure. Thus, the study identified the main groups of non-functional requirements
for a CRM system, which form the foundation for the development of a reliable, secure, and user-friendly
system capable of effectively evolving alongside the business and ensuring high-quality customer service.
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Y pobomi pospobreno ingopmayitiny cucmemy 011 asmomMamuz08aHoi 2eHepayii 8i3yaNbHUX
Kapm cnoeadié ma nooopoxcel Ha OCHO8I 2eolloKayitiHux oaunux xopucmysaya. Cucmema 3abesneuye
inmeepayito omoepagii, 6i0eo ma MeKcmMoBUX HOMAMOK 3 [HMEPAKMUBHUMU KAPMOpapiuHuMu
cepgicamu OJisl CMBOPEHHs NEePCOHANIZ08AHUX MYIbMUMEOIUHUX icmopitl nodopodceu. Peanizoeano
apximexmypy Ha 6a3i React 3 euxopucmanuam Mapbox GL JS ona kapmoepagiunoi eizyanizayii ma
Node.js 3 MongoDB ons cepeepnoi uacmunu. QyHKYioHaN 8KIIOYUAE ABMOMAMUYHE GUTYYEHHS 2e0N0KAYIT
3 EXIF memaodanux, ancopumm no6yoosu ONMUMATbHUX MAPupymie noOopodicel, Kiacmepu3ayiro
JIOKayil 3a 2eo2pagiunoio OAUZLKICMIO MA 4aco8UMU THMEPBANAMU, A MAKOMC 2eHepayilo aHiMO8aAHUX
gizyanizayiti. nepemiwensb. Tecmyeanns 3 epynoio 30 Kopucmyeauié HnoKA3an0 6UCOKY MOYHICMb
eeonokayii (96%), weuokicme o0bpobku 250 comoepagii 3a 8§ cekynO ma pigeHb 3a00801eHOCMI
inmepgheticom 91%. Pospobnena cucmema 00360718€ KOPUCYBAYAM CMEOPIOBAMU [HMEPAKIMUBHI
yugposi cno2adu npo NOOOPOHCi 3 MONCIUBICMIO eKCNOPMY MA CRIIbHO20 BUKOPUCTAHHSL.

[Mudposi TexHosorii TpaHCchHOpMyBaIM CIOCIO JOKYMEHTYBAHHSI Ta 30€peXEeHHs CHOraiiB Ipo
MONOpOXi. 3a MaHUMHU JOCTiIKeHb, MoHaa 65% MaHAPIBHUKIB aKTHBHO BUKOPHUCTOBYIOTH MH(POBI
npucTpoi ans (ikcamii BpakeHb MiJ 4Yac MOAOPOXKEH, CTBOPIOIOUM LIOPIYHO MUIBSIPAN T'€OTErOBaHUX
¢dororpadiit Ta Bimeo [1]. BogHouac TpamuiiiiHi meronu oprasizauii nM(pOBHUX CHOrajiB y BUIIIAAL
XPOHOJIOTIYHHX TajJepe He pPO3KPUBAIOTH NMPOCTOPOBHUN KOHTEKCT MOJOPOXKEHW Ta HE 3a0e3MeuyroTh
LUTICHOTO PO3YMiHHS reorpadiuHoi icTopii mepeMilieHb.

IcHytoul pimeHHS A7 CTBOPEHHS KapT MOJOPOXKEeH YacTo MaroTh OOMeXeHMH (yHKIIOHAI
aBTOMAaTH3allii, BHUMAralTh PYYHOTO BBEACHHS JIOKalii abo He MIATPUMYIOTh IHTETpaIliio
MyJIbTUMEAIIHOTO KOHTeHTY. KomepiiiiHi nmnaTgopmMu 3a3BU4ail Opi€HTOBaHI Ha cOllialbHUI OOMIH Ta He
Ha/1al0Th TTOBHOIIIHHUX IHCTPYMEHTIB JUISI IEPCOHATIBHOI POOOTH 3 JAHUMU MPO MOJI0poxKi [2].

Kiro4oBi mpo6iemMu BKIIIOYAIOTh BiICYTHICTh aBTOMAaTH30BAHOTO BHIIYYEHHS TTPOCTOPOBO-4ACOBOT
iHpopmanii 3 MyabTHUMEIiMHMX (ainiB, CKIaAHICT, MNOOYJOBHM Bi3yaJdbHO MpHUBAOIMBUX Ta
1H(QOPMaTUBHUX KapT MapuIpyTiB, Opak 1HCTPYMEHTIB Ui aHali3y reorpapiqyHuX MaTEpHIB MOJAOPOKEI
Ta OOMEXeHI MOMIJIMBOCTI TMepcoHami3alii Bi3yami3amiii BiMOBIJHO JIO €CTETUYHUX I[epeBar
KOPHCTYBaYiB.
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