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Abstract. The article addresses the implementation of Multi-client Al architectures in corporate
environments. Against the backdrop of the rapid proliferation of artificial intelligence across
organizational ecosystems, the discussed framework gains particular significance-primarily as a key
enabler for scaling intelligent solutions without duplicating infrastructure. The relevance of the topic is
driven by the growing demand for individualized Al services built upon a unified technological
foundation, as well as the imperative for strict data isolation when serving multiple clients-both within a
single enterprise and in B2B models. The aim of the study is to identify the structural characteristics of
the multi-client approach in Al, its technological and organizational underpinnings, and the key
challenges that hinder its sustainable deployment and operation. The analysis reveals conceptual
discrepancies in how contemporary researchers interpret the management of cross-client contexts and
evaluate multi-tenant Al platforms. Existing literature is predominantly focused either on superficial case
studies or on narrow technical details, lacking systematic treatment of managerial dimensions. The
novelty of the article lies in the proposed integrative conceptual framework that synthesizes principles of
Parameter-Efficient Fine-Tuning (PEFT), Federated Learning, prompt engineering, and Retrieval-
Augmented Generation (RAG) architectures within the context of enterprise Al adoption. The study
contributes to the existing body of knowledge by offering a structured overview of the challenges and
opportunities associated with Multi-client AI. The presented material is intended to support professionals
in digital transformation, Al platform architects, corporate IT executives, and researchers engaged in
designing scalable Al solutions.
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Annomayusn. B cmamve paccmompenvl 8onpocsl, Kacaowuecs peanuzayuu Multi-clients (Al) 6
Kopnopamugnotl cpede. Ha ¢hone cmpemumensnozo pacnpocmpanerusi UCKyCCmeeHHo20 UHmeieKkma 8
OP2AHU3AYUOHHBIX IKOCUCIEMAX PACCMAmMpUsdaemas apxumexmypa npuobpemaem ocoboe 3HaueHue —
npexcoe 8ce2o, KAk K04 K MACUWMAOUPOBAHUIO UHMEIEKMYANbHbIX peulenuti 6e3 0yOiuposaHus
UH@paAcmpykmypel. AKMyanrpbHOCmb  00CyHcOaemol memvl 00YCI0GIEHA 3AMEMHO YCUTUBAIOWENCS]
nompebnocmvio 6 unousuoyanusayuu Al-cepsucos npu coxpaneHuu eOUHOU MexHoI02U4ecKoll basvl, a
mMaxoice Heobx00UMOCHbIO CIMPO2OU U3OIAYUU OAHHBIX NPU 0OCIYHCUBAHUU MHOIHCECMEA KIUCHMO8 — KAK
6Hympu Kopnopayuu, max u 6 pamkax B2B-mooeneii. Llenvio uccredoganus cryscum 6vlsagleHue
CMPYKMYPHLIX — 0COOEHHOCHel  MYIbMUKIUEHMCKo20 noodxooa 6 Al, e2o mexHonozuueckux u
OP2aHU3AYUOHHBIX OCHOBAHULL, 4 MAK#Ce NPOOIeMHBIX 30H, 02PAHUYUBAIOWUX €20 YCOUYUBoe 8HeOpeHUe
u @pyHKkyuoHuposarue. B npoyecce ananusza oOHaApys’ceHbl KOHYENMYATIbHbIE PACXOHCOEHUSL 8 HOHUMAHUU
COBDEMEHHBIMU — UCCLe008aAMENIMU  YIPAGIEHUSL  KPOCC-KIUCHMCKUMU — KOHMEKCMAamu U OYeHKU
Myromukauenmekux — naamegopm.  Ilyoruxayuu  cgoxycuposamnsi, enasHvimM - 00pazom, aubO  Ha
NOBEPXHOCMHbIX Kellcax, UOO HA MeXHOA02UHeCKUx Oemansax 0e3 OOJNHCHOU CUCmeMamu3ayuu
yupasnenueckux acnekmos. Hosusna 3axniouaemes 6 mom, umo 6 cmamve npednodtcena UHmespamueHas
KOHYenmyanvhas «pamxa», obveounsiowas npunyunvt PEFT, Federated Learning, prompt-
cneyugurayuu u RAG-apxumexmypvl 6 KoHmeKcme KOPHOPAMUBHO20 UCNONb308anus. Mcciedosanue
OONOAHAEI UMETOWUIICS. MACCUB SHAHUL, NPEeOCTNABIEHA CUCTIEMAMU3AYUs b1306808 U NepCneKmue multi-
clients Al. Ilpedcmasnennviii mamepuan 6ydem none3eH Cneyuarucmam no yu@dpoeol mpanc@hopmayuu,
apxumexmopam Al-nrameopm, KOPNOpamuHbim IT-pyxosooumensm, uccredosamensm,
COCPEOOMOYEHHbIM HA NPOEKMUposanuu macumadoupyemvix MH-pewenuil.

KarwueBble cjioBa: H30i1Us JaHHBIX, KOPIIOpAaTHBHAS Cpejia, MacmTaOupoBaHue, oOyueHne Ha
CTOpPOHE KJIMEHTa, IepCOoHANM3anus Mojenei, QeneparnBHoe oOydeHHe, S3bIKOBas Mojenb, Al-
apxutektypa, Multi-clients (Al), mnapamerpuuecku-3pdextuBHass mponactpoiika (PEFT), prompt
engineering, Retrieval-Augmented Generation (RAG), aeuneHTpanu3oBaHHbIE BBIYUCIEHHS, HHU(POBas
Tpanchopmanus

Hna yumuposanun: Anoponuux I. B. Multi-clients (A1) 6 kopnopamusnoii cpede // Cogpemennas
Hayka u unnogayuu. 2025. Ne 2. C. 11-18. hitps://doi.org/10.37493/2307-910X.2025.2. 1

Introduction. In the modern corporate environment, there is a growing need for the
effective use of artificial intelligence to automate management processes, predict market trends,
and optimize operational activities.

Conventional Al implementation models often prove to be insufficiently flexible when it
comes to adapting to different business units or external customers with different requirements.

The challenge is to develop architectural solutions that can provide a high degree of
customization, maintain data isolation between users, and be resilient to load scaling. This
requires rethinking the principles of integrating Al into enterprise systems using both new
learning methods and distributed storage technologies.

Taking into account the above, the focus of research interest is Multi-clients Al — the
architecture and practice of implementing Al systems that simultaneously serve several
independent clients, business units or organizations, while ensuring customization of Al behavior
for each client, data isolation, and scalability of solutions. This can be implemented both within a
single corporation (meaning different departments, subsidiaries) and in B2B scenarios, where
one platform provides Al services to multiple external customers.
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Materials and research methods. The problems of implementing multi-client
architectures based on artificial intelligence in the corporate environment are reflected in
publications of various methodology and focus, covering both applied aspects of integration and
conceptual approaches to managing intellectual resources. It is advisable to conditionally divide
modern research into three semantic groups: works devoted to the analysis of business value and
efficiency of Al solutions; works that consider the managerial and organizational aspects of
using Al in corporations; sources focused on the technological side of the platform multi-client
architecture.

Thus, L.A. Bukhtueva and co-authors [1] emphasize that AI solutions increase the
adaptability of business processes and contribute to more accurate management decision-making
in conditions of uncertainty. A similar position is taken by I. Tairov and colleagues [9],
considering Al as a driver of operational performance growth, especially in the context of Big
Data analysis. Data and automation of corporate processes. Similarly, R. Sharma [8] links the
use of Al with increased consumer satisfaction and increased social responsibility, which in the
long term contributes to brand capitalization.

The work by E.N. Gapchenko, E.N. Maikova [2] emphasizes the importance of strategic
integration of Al tools into the management system, with special attention paid to the risks of
uneven distribution of technological resources. This position correlates with the study by V.Yu.
Sof'ina, N.M. Galimullina [4], which reveals the mechanisms of transformation of project
management under the influence of intelligent systems that allow flexible adaptation to changing
conditions. An important aspect is touched upon by D.A. Zhdanov [3], highlighting intellectual
capital as a priority area for Al investments in organizations and highlighting the high
importance of intangible assets in the digital era.

A. Roth and colleagues [5] describe the trinity of human, Al, and service interaction as the
basis for digital transformation in multi-tier organizations. Salesforce, SAP Business Al, and
Databricks [6, 7, and 10] websites reflect specific mechanisms for implementing multi-client
solutions, with an emphasis on customizing model behavior, isolating client data, and scaling
flexibility. These platforms demonstrate how a single technology base can support multiple
scenarios for different corporate clients, ensuring adaptability and compliance with privacy
requirements.

Despite the extensive empirical and conceptual material, there are still some discrepancies
and gaps in the literature. In particular, there is no unified approach to assessing the effectiveness
of multi-client architecture in the long term. There are few publications that analyze the risks of
knowledge transfer between client segments, and the issue of regulatory compliance of such
platforms in different jurisdictions is not sufficiently covered.

The methods used in the preparation of this article include: case analysis (including
platform solutions), comparative analytical approach, expert assessment, systematization,
generalization. Particular attention is paid to the interdisciplinary approach - combining
management theory with digital technologies.

Research results and their discussion. Multi-clients (Al) in a corporate environment is an
architectural and methodological solution that allows one basic artificial intelligence system to
simultaneously serve several business units or independent clients, while providing
individualization of functional settings, data isolation in combination with flexible scaling [2, 4,
9]. The concept under consideration (Table 1) is focused on adapting the general Al model to the
specific requirements of each user through fine-tuning and the use of distributed learning
methods.

The basis of the paradigm under consideration is a multi-level architecture, in which the
main "core" of the Al model is combined with individual "fronts" for each client. The described
approach provides the ability to apply common basic knowledge, additionally training the system
taking into account the specifics of the customer's data and business processes. The use of a
standardized "core" ensures unification of updates and support, which is very important for
large-scale corporate systems.

13



Modern Science and Innovations. 2025. No. 2

Table 1. Characteristics of the conceptual base of Multi-clients (Al) in the corporate environment
(compiled by the author based on [1-3, 5, 8])

Component Description
1. Model core and 1.1 Common Core — Using a single, pre-trained Al model that serves as a
customization starting point for subsequent adaptation

1.2. Parametrically Efficient Fine-tuning (PEFT) — methodologies that help
adapt a basic model to individual customer needs without duplicating the

full model
2. Isolation and data 2.1. Ensuring strict isolation of information flows between different clients
protection using unique identifiers, encryption and special vector databases

2.2. Federated approaches learning for training models on the client side,
eliminating the transmission of sensitive data to centralized systems
3. Adaptive interaction 3.1. Development of specialized queries and interfaces to optimize user
interface interaction with the base model, taking into account the specifics of each
business process
3.2. Providing unique “fronts” through which the Al system is accessed,
which helps to take into account a variety of user scenarios
4. Infrastructure support 4.1. Multi-tier architecture - creating a system capable of combining
centralized algorithms and distributed computing resources with support for
microservices and containerization
4.2. Horizontal scaling - organization of dynamic distribution of computing
load through cloud solutions and modern orchestration tools , which ensures
fault tolerance of the system
5. Knowledge control 5.1. Application of regularization methods and knowledge transfer control,
and adaptive learning which makes it possible to update the model taking into account the
specifics of each client, without violating the integrity of the general
algorithms
5.2. Continuous collection and analysis of Al system performance metrics,
allowing for prompt identification of bottlenecks and targeted optimization

In order to individualize models, methods are actively used, for example, parameter-
efficient fine-tuning (PEFT) and adaptive prompt engineering. The latter approach helps to
construct specialized queries that are focused on a specific subject area, minimizing the cost of
computing resources. In this case, the main training occurs on a generalized data corpus, which
serves as a "foundation" for subsequent subtle additional training.

Multi-clients Al systems rely on decentralized computing environments, where horizontal
scalability plays a key role. The use of microservice architecture and containerization ensures
fault tolerance and dynamic load distribution, which is important in conditions of intensive data
operations. In addition, the use of cloud platforms allows for the effective implementation of
federated learning, minimizing the need to transmit sensitive information to a central server.

Among specific cases, it is worth highlighting Salesforce — a multi-client platform based
on LLM, integrated into the CRM ecosystem, has been developed. Each corporate client has
access to an individually configured Al interface that processes data in a strictly isolated
environment. At the same time, there are some features:

- built-in prompt engineering per client;

- integration with private clouds;

- using LLM to automatically generate content, interaction summaries and analytics [6].

The next example concerns SAP Business Al - it implements multi-clients Al within its
ERP platform, providing customized Al scenarios (e.g. demand forecasting, intelligent
recruitment) for different clients without cross - data access. The following specifications stand
out:

- fine-tuning of Al models for specific customer scenarios;
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- federated data access in within the SAP Business Technology Platform;

- support for RAG and custom analytics [7].

Another case is related to Databricks, known for its infrastructure for data processing and
ML, launched Mosaic Al, a platform that allows you to create LLM applications with isolated
vector storage and settings for each client. This solution is actively used in the financial and
pharmaceutical sectors. The following features are noted:

- PEFT and RAG support;

- memory and context management by client;

- MLOps automation for each tenant [10].

The diagram (Fig. 1) shows a systematization of the main problems of implementing the
analyzed approach.

. . Fine-tuning of models Controlling
Data isolation and .
] to specific knowledge transfer
protection : )
requirements between clients
- 2N 2N _

Integration with

Horizontal scaling existing corporate IT

Load control infrastructure
S 2R RN v
Updating and Compliance with
Ensuring system fault maintaining models regulatory
tolerance without impacting requirements, safety
other users standards
- RN VRN v

Optimization of
interaction between
different “fronts” of

the platform

& 2N _/

Control quality,
standardization data

Figure 1. Highlighting problem areas in the implementation of Multi-clients (AI) in a corporate environment
(compiled by the author based on [4, 5, 9])

Thus, one of the main technical tasks remains to ensure complete segregation of data
between clients. Implementation of vector bases in combination with Retrieval Augmented
Generation (RAG) helps create closed information channels for each customer, which eliminates
the risk of accidental information exchange between different business units. This isolation is
achieved through the use of unique identifiers, as well as encryption at each level of processing.

The most important aspect is to prevent unwanted diffusion of knowledge between models
serving different segments. To solve this issue, regularization and modular retraining strategies
are used, which allows maintaining the integrity of the original algorithm and simultaneously
taking into account the specific nuances of each use case. Methods for checking the correctness
of the model adaptation are provided both through test samples and through regular performance
monitoring at the operational stage.
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Given the high load when servicing multiple clients, it is necessary to build a system that
can quickly respond to sudden surges in requests. Distributed computing resources include
flexible clusters that can be easily scaled thanks to cloud technologies and modern container
orchestration tools. At the same time, each unit of the system undergoes a cycle of continuous
monitoring, which helps to promptly detect bottlenecks and optimize resource costs.

The diagram (Fig. 2) presents a systematization of development prospects and innovative
approaches in the area under consideration.

L Implementation of federated learning at the corporate level >

Scalable Al customization for each client

— Automated management of model configurations

Using hybrid Al models for narrowly specialized tasks

Prospects __|

L Development of adaptive interaction interfaces (prompt engineering) y

Integration with corporate knowledge-graph systems

Smart routing of requests between the Al core and client modules

Improving the efficiency of shared computing resources

Creating a unified Al services platform for internal and external clients

(S /

Figure 2. Prospects for implementing Multi -clients (AI) in a corporate environment
(compiled by the author)

So, federated learning is one of the key areas that allows training models directly on the
client side. The described approach not only ensures privacy, but also facilitates the rapid
adaptation of Al to the specific conditions of a particular business unit. Against the backdrop of
strict regulation in the field of data protection, the introduction of distributed learning will help
to significantly strengthen the trust of corporate clients in Al solutions.

It seems that in the future the development of adaptive prompt methods engineering will
lead to the emergence of “smart interfaces” between the user and the underlying model, where
the system independently adjusts requests based on current business requirements. This will open
up new options for integrating Al into highly specialized workflows, making the system more
dynamic and responsive to market changes.
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In turn, the use of hybrid algorithms that combine traditional machine learning methods
with deep learning provides the opportunity to work out in more detail the scenarios for adapting
the model to specific client tasks. The described approach allows you to compensate for the
weaknesses of both methods, creating an integrated solution that helps meet a wide range of
corporate requirements.

Conclusion. Multi-clients AI conceptual framework combines technical and
methodological elements aimed at ensuring adaptability, security, and efficiency of using a
single Al platform for multiple clients in a corporate environment.

Building multi-client Al systems is a relevant and complex task that requires a systematic
approach to architectural solutions and data management. The use of modern technologies - from
distributed computing environments to adaptive learning — provides an opportunity to
significantly increase the effectiveness of Al use in business structures.

Ensuring a high level of confidentiality, scalability, and individualization becomes the key
to successful integration, which is especially important in the realities of a competitive market
and constantly changing business requirements. The methods and approaches developed to date
open up new options in the field of automation and analytics, making multi-client Al systems a
fundamental tool for modern business entities.
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