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SOFTWARE REQUIREMENTS TESTING TOOL DEVELOPMENT
PROSPECTS BASED ON AUTONOMOUS LLM

Key process in software development is quality assurance (QA) stage. Activities focused
on providing confidence that requirements will be fulfilled [1]. Initial activity is requirements
validation - examination that a work product matches a stakeholder’s needs.

In most cases most time-consuming activity in scope of QA is verification - checking that
the test object meets the validated requirements. Consequently, high quality requirements are the
backbone of effective quality assurance process that leads allows to get high quality software in
shortest possible time period.

Researches demonstrated the effectiveness of machine learning usage in the context of
requirements classification, which basically helps to group them into more readable text blocks
[2]. Latest researches prove effectiveness of LLM like GPT-4 usage in complicated texts
generation even for scientific researches [3]. So, LLM got prospects to be applied to requirements
analysis as well. Such system can be used to edit requirements text using specific instructions for
static testing following ISTQB [1] to apply specific standards using set of prompts and graph
knowledge bases.

Because of major security risks related to the disclosure of sensitive data, commercial
secrets of specific software product, reasonable to develop an autonomous system that will be
hosted locally on the developer machine without access to the global network[4]. According to
recent studies, autonomous language models of the LLAMA architecture show some of the best
results in the field of text analysis. [5].

Overall, in the context of web application development there are following key criteria that
allow to ensure in quality of each specific functional requirement [6]:

Requirements
quality criteria
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Fig. 1. Requirements™ quality criteria
o Completeness — all the requirements are defined and nothing important is missed.
« Correctness — requirements accurately reflect the stakeholders' needs and expectations.
« Consistency — requirements are consistent across all stakeholders, documents, and other
sources and don’t contain contradictions inside.
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o Testability — requirements are testable, and test cases can be derived from them.
« Traceability — each requirement can be traced back to its origin, such as a stakeholder,
business goal, or regulation.

Completeness and correctness validation can not be automated, because it requires
communication with stakeholders. Testability requires QA expert validation, because it will
include test cases creation and consequent interaction with customer. But consistency and
traceability can be validated semi automatically.
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Fig. 2. Prototype simplified architecture

Manual consistency validation requires searching for requirements that describe similar
aspect of test object and collapsing them into one. Traceability — building hierarchy of
requirements and ensuring that each requirement got a node on each level. Both can semi-
automated using prototype of console application developed and described above.

In conclusion, software requirements quality is key component of high-quality software.
First stage of quality assurance is requirements static testing, ensuring requirements follow specific
criteria. Based on LLM researches semi-automation of static testing was evaluated as perspective
to be based on autonomous LLMs class LLAMA. Console application following approach mention
above was developed and its further development is topic of further researches.
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PO3BUTOK IU®POBUX EKOCHUCTEM I IIATPUMKA THHOBAIIIH

[MudpoBa ekocuctema — 1e Mepeka B3a€MOIIOB'I3aHUX [UPPOBUX TEXHOJIOTIH, maTgopm
Ta CEpBICIB, SIKI B3a€EMOJIIOTH JJIsI CTBOPEHHS IIHHOCTI JyIs Oi3HECiB Ta croxuBadiB. Bona
CKJIQIA€THCS 3 PI3HUX CJIIEMEHTIB, TAKUX SK MPOrpaMHe 3a0e3MeUCHHS, anapaTHe 3a0e3meueHHs,
JaHl Ta JIFOAM, SK1 CIIBOPALIOIOTH JUIA TOJErmeHHs NU(PPOBUX TpaH3aKIId, KOMYHIKAIId Ta
CHIBIpaIll Ha PI3HUX eTarax JAHIFoTa BapTocTi. Y 0i3HEC-KOHTEKCTI nU(poBa eKOCHCTEMA MOXKE
03Ha4yaTH HaOip nupoBUX MIATHOPM 1 TEXHOJIOTIH, IO IX KOMIIaHisi BUKOPHUCTOBYE JIJIS B3a€EMO/Ti1
31 CBOIMU KJTI€EHTaMU, TAPTHEPAMH Ta IHIIMMH 3a1liKaBIeHUMH cTOpoHaMu. OCHOBHUI aKIEHT MPH
IIbOMY POOHTHCS HA JIOJaBaHHI IIHHOCTI JJIs1 KJIIEHTIB Yepe3 ONTHUMI3alliio TaHUX Ta MPOIECIB 1
MOJIIIIIICHH] KOPUCTYBAaIbKOro JocBiny [1]. BogHouac KOXeH yYacHHK €KOCHUCTEMH OJCPXKYE
MO>KJIUBICTh BUKOPHUCTOBYBATH MEPEAOBI TEXHOJIOT] Ta CUCTEMHU TSI 33JOBOJICHHS CBOIX MOTPED.

Po30ymoBa udpoBUX €KOCUCTEM 3yMOBIIIOE TIEPEXif] 10 HOBUX Oi3HEC-MOJIENEH, s SKHX
XapakTepHi CepBizailis, MEpekeBi ePeKTH, CIIJIbHE CTBOPEHHS I[IHHOCTI, €PeKT "mepeMoKelb
3a0upae Bce", BIAKPUTICTh, KOJTAOOPATHBHICTh Ta BUKOPUCTAHHS aKTUBIB, IO paHille HE OyiH
3atpebyBpani [2]. X mepeBaru 3ymMoBUIM PO3BUTOK HU(POBUX EKOCHCTEM y PIi3HHMX CEKTOpPAxX
eKOHOMIKU. 30Kpema, TexHousoriydi rirantu Google, Amazon, Apple Tta Microsoft maroTh
JAEPCTBO Y CTBOPEHHI IHM(PPOBUX EKOCHCTEM, HI0 BKIIOYAIOTHh IUIATHOPMU MPOTPAMHOTO
3a0e3nedeHHs, A0JaTKH Ta XMapHi pimeHHs. Y cdepi po3apiOHOI TOPriBii Ta €IeKTPOHHOI
KoMepIlii Amazon po3poOmiIa BCEOCSHKHY HH(PPOBY EKOCHCTEMY, sSKa IHTErpy€ JOTICTHKY,
IUIATDKHI CHCTEMH Ta XMapHi cepBicu. banku, ¢iHTex-kommaHii Ta TUIaTOKHI TpoBainepu
CTBOPIOIOTh ITU(POBI E€KOCHUCTEMH, M0 TNPOIMOHYIOTh IHTETpOBaHI (iHAHCOBI pIlIEHHS,
BKJTIOYAI0UH IIU(PPOBi OaHKIBCHKI 1aTopMu Ta MOOLIBHI ramaHili. TenekoMyHiKalliitHi KoMmaHii
IHTETPYIOTh Pi3HI TOCIYTH 3B'SI3Ky Ta po3Bar y CBOi HUGPOBI E€KOCHCTEMH, OXOTILTIOIOUH
wiaThopMu UPPOBOTO KOHTEHTY Ta PIMIEHHS I PO3YMHHX OyIWHKIB. Y rairy3i OXOpOHH
30pOB'S MUGPPOBI €KOCUCTEMHU TOEMHYIOTHh MMAI€EHTIB, MOCTaYaJIbHUKIB TIOCITYT, CTPaxoBi Ta
dapmarieBTHYHI KOMIaHii. ABTOMOOUTFHA TIPOMHCIIOBICTh PO3BHBA€E MU(POBI €KOCUCTEMH, IO
BKJIIOYAIOTh 3'€IHaHI aBTOMOOLII, MOCIyrH MOOITBPHOCTI Ta aBTOHOMHE BOJiHHSA. Mexdia Ta
pO3BaKkalibHAa 1HAYCTPi KOPUCTYIOTHCS IIAaTGOpPMaMu IMOTOKOBOTO MOBJICHHS, COLIAJIbBHUMH
MepekaMu Ta irpoBUMH matdopmamu. Hapemiti, y BApOOHUYOMY CEKTOp1, IPOMUCIOBI KOMMIaHIT
IHTETPYIOTh JIAHLIOTH ITOCTABOK, ONTHUMI3yIOTh BHUPOOHHIITBO Ta BIIPOBAIKYIOTH PO3yMHE
BUPOOHUIITBO Y CBOI IU(POBI €KOCUCTEMHU.
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