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AHoTauis.

Mani nionpuemcmea uacmo noKIAOAIOMbCA HA eNeKMPOHHI mabauyi ma pospisHeHi iHCMpymeHmu O
VIPABNIHHA 3AMOBLEHHAMU KIIEHMIB, NONOBHEHHAM 3ANAci@ Ma CKAAOCOKUMU 3anacamiu, wo Hpu3eooums 0o
HeBION0GIOHUX 3aNUCi6 Npo 3anacu, 0eQiyumy 3anacie, AK020 MOICHA VHUKHYMU, Md 3aMPUMOK 6UKOHAHHS 3AMOGILEHb.
Y meszax npedcmaeneno romyenyiro ma cneyughixayilo nezkozo 6e6-NPOSPAMHO20 IHCIMPYMEHNY, SAKUL iHmezpye
VIPAGAIHHS 3AMOBLEHHAMU 3 KOHMPOJLEM 3anacié 0/ Mamux nionpuemcms. PiuienHs cmpykmypogano HAsKoNo uimko
BU3HAYEHUX obmedcenux KOHmMeKCcmie (npooaoci, 3anacu,  3aKynieni,  36ImMHIiCmMb)  MA  3ACMOCOBYE
OOMEHHO-OPIEHMOBAHUIL OU3AUH 011 MOOeN08aHHs OizHec-cymuocmell ma ingapianmis. 3anpononosarno RESTful
HTTP-inmepgpetic 0na niompumku cymicHocmi ma MauOYmHix iHmezpayii, mooi AK WAOIOHU KOPNOPAMUBHUX
000amKis  GUKOPUCIOBYIOMbCSL OISl PO3'€OHaHHsL  IHmepghelicy Kopucmyséada, cayxch 000amKie ma pieHs
nepcucmenmuocmi. Tounicmov ingeHmapuzayii 3a 0OHOYACHUX onepayil 3a6e3neuyemvpcs 3a 00NOMO2010 HE3MIHHO20
JACYPHATLY PYXY 3ANAcie, wo 0036011€ NPOBOOUMU PEKOHCPYKYIIO Oanancy ma 3a0e3nevyeamu y32004CeHiCmb
mpanzakyii. OCKilbKU eMRipuyHi pe3yibmamu wje HeOOCMYNHi, Yy me3ax GUHAYEHO NIAH OYIHKU, WO GKIIYAE
aA8MoOMamu306aHy NepesipKy OCHOBHUX [HBAPIAHMIE 3aNACi8, MeCMY8AHHSA 3PYUYHOCII BUKOPUCMAHHS HA OCHOGI 3a80aHb
3 penpe3eHmamusHUMU ONepamopamu ma OYIHKY NPOOYKMUBHOCMI 3d OONOMO2OK CYEHApile HABAHMANCEHHA mda
NOKA3HUKI8 NPOYEHMUNbHOL 3ampumKy. 3anpononosanuil nioxio Mae Ha mMemi 3a6e3neyumu npasmamuyHy, eKOHOMi4HO
epexmueny ocnos8y 01 Yupposizayii GUKOHAHHA 3aMOBIIeHb MA CKAAOCLKUX ONnepayil y MAanux nionpuemMcmeax.

KuiiouoBi cji0Ba: ynpagninns 3amMo81eHHAMU, YAPAGNIHHA 3aNAcamu, YNPAGLiHHA CKAAO0OM, iHgopmayiuni
cucmemu 0JisL Mano2o 6i3Hecy, NPOEKMY68anHs Ha OCHOBI npeomemuoi ooracmi, RESTful API, peccmp pyxy 3anacise,

OYIHKA NPOOYKMUBHOCII.

Abstract.

Small businesses frequently rely on spreadsheets and disconnected tools to manage customer orders,
replenishment, and warehouse stock, resulting in inconsistent stock records, avoidable stock-outs, and delayed
fulfilment. This paper presents the concept and specification of a lightweight web-based sofiware tool that integrates

order management with inventory control for small enterprises. The solution is structured around clearly defined



bounded contexts (Sales, Inventory, Procurement, Reporting) and applies domain-driven design to model business
entities and invariants. A RESTful HTTP interface is proposed to support interoperability and future integrations, while
enterprise application patterns are used to decouple the user interface, application services, and persistence layer.
Inventory accuracy under concurrent operations is ensured by an immutable stock-movement ledger, which enables
auditable balance reconstruction and transactional consistency. As empirical results are not yet available, the paper
defines an evaluation plan comprising automated verification of core inventory invariants, task-based usability testing
with representative operators, and performance assessment using load scenarios and percentile latency metrics. The
proposed approach is intended to provide a pragmatic, cost-effective foundation for digitising order fulfilment and
warehouse operations in small businesses.

Keywords: order management, inventory control, warehouse management, small business information

systems, domain-driven design, RESTful API, stock-movement ledger, performance evaluation.

Small businesses frequently coordinate customer orders, purchasing, and stockkeeping using
spreadsheets and fragmented tools, which increases fulfilment lead time, reduces stock record accuracy, and
ties up working capital in avoidable overstock. Although comprehensive ERP suites exist, their acquisition
cost, configuration effort, and operational complexity are often disproportionate for small organisations.

This paper proposes a development concept for a lightweight software tool for integrated order and
warehouse inventory management, aimed at improving stock visibility, reducing stock-outs and overstocks,
and supporting consistent replenishment decisions.

The object of the study is the operational processes of order fulfilment and inventory control in a
small-business environment; the subject is the set of information models, algorithms, and architectural
decisions required to implement those processes in software.

The functional core is derived from established inventory-management approaches, including ABC
classification, economic order quantity, and continuous-review reorder point policies with safety stock [1].

To preserve semantic alignment between business terminology and the software model, the domain
is decomposed into bounded contexts (Sales, Inventory, Procurement, Reporting) in line with domain-driven
design, enabling explicit modelling of entities, value objects, aggregates, and invariants [2]. The boundaries
are selected to support an initial modular-monolith deployment while remaining suitable for subsequent
extraction into microservices where justified, including the use of sagas for long-running order and
procurement workflows [3]. The system is specified as a web-based client—server application that exposes a
uniform, resource-oriented HTTP interface, consistent with REST constraints, to improve evolvability and
integration readiness [4]. Enterprise application patterns (service layer, repository, unit of work, and data
mapper) are applied to separate presentation, application, and persistence concerns and to reduce coupling to
storage technology [5]. Stock accuracy under concurrent updates is treated as a first-class requirement;
therefore, all changes (receipts, reservations, picks, adjustments, returns) are modelled as immutable
stock-movement events and committed within database transactions to preserve atomicity and isolation of
inventory balances [6].

The implementation concept assumes a relational data model centred on Products/SKUSs, Locations,
Orders, Order Lines, Suppliers/Customers, and Stock Movements, supplemented by role-based access
control, audit logging, and configurable business rules (e.g., partial shipments, backorders, minimum order
quantities, reorder thresholds). Non-functional requirements are mapped to the ISO/IEC 25010 quality
model, prioritising reliability, maintainability, usability, and security for non-technical users [7]. Security
controls are defined to address prevalent web-application risks (broken access controls, injection, insecure
design, authentication failures) and aligned with the OWASP Top 10 guidance [8]. As empirical results are
not currently available, an evaluation methodology is defined: functional correctness through automated



unit/integration tests of critical invariants (e.g., non-negative available-to-promise, conservation of stock
across movements), usability assessment via task-based testing with representative operators, and
performance assessment via load scenarios (order creation, reservation, picking, reporting) executed with
Apache JMeter and analysed using throughput, error rate, and percentile response times [9].

Current limitations include the absence of production datasets and the restricted availability of
external integrations (POS, accounting, carrier APIs).

The proposed tool is expected to provide a pragmatic, low-cost foundation for digitising order and
inventory operations in small businesses.

Future work will focus on pilot deployment, barcode-assisted warehouse operations, demand
forecasting, and multi-warehouse/multi-tenant support.
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