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Abstract: This paper provides an overview of Data warehousing, Data Mining, OLAP, OLTP
technologies, exploring the features, applications and the architecture of Data Warehousing. The data
warehouse supports on-line analytical processing (OLAP), the functional and performance requirements
of which are quite different from those of the on-line transaction processing (OLTP) applications
traditionally supported by the operational databases. Data warehouses provide on-line analytical
processing (OLAP) tools for the interactive analysis of multidimensional data of varied granularities,
which facilitates effective data mining. Data warehousing and on-line analytical processing (OLAP) are
essential elements of decision support, which has increasingly become a focus of the database industry.
OLTP is customer-oriented and is used for transaction and query processing by clerks, clients and
information technology professionals. An OLAP system is market-oriented and is used for data analysis
by knowledge workers, including managers, executives and analysts. Data warehousing and OLAP have
emerged as leading technologies that facilitate data storage, organization and then, significant retrieval.
Decision support places some rather different requirements on database technology compared to
traditional on-line transaction processing applications considering various security mechanisms in loT
based smart envionments.
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L. INTRODUCTION

Decision support systems (DSS) are computer technology solutions that can be used to support complex decision
making and problem solving. DSS have evolved from two main areas of research—the theoretical studies of
organizational decision making (Simon, Cyert, March, and others) conducted at the Carnegie Institute of Technology
during the late 1950s and early 1960s and the technical work (Gerrity, Ness, and others) carried out at MIT in the 1960s
[1]. Classic DSS tool design (as shown in Fig 1) is comprised of components for (i) sophisticated database
management capabilities with access to internal and external data, information, and knowledge, (ii) powerful modeling
functions accessed by a model management system, and (iii) powerful, yet simple user interface designs that enables
interactive queries ,reporting and graphing functions.
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Figure 1: BI Relation to Other Information Systems.

II. LITERATURE REVIEW

The original DSS concept was most clearly defined by Gorry and Scott Morton [2], who integrated Anthony’s [3]
categories of management activity and Simon’s description of decision types. Anthony described management activities
as consisting of strategic planning (executive decisions regarding overall mission and goals), management control
(middle management guiding the organization to goals), and operational control (first line supervisors directing specific
tasks). Simon described decision problems as existing on a continuum from programmed (routine, repetitive, well
structured, easily solved) to non-programmed (new, novel, ill-structured, difficult to solve). Gorry and Scott Morton
combined Anthony’s management activities and Simon’s description of decisions, using the terms structured,
unstructured, and semi-structured, rather than programmed and nonprogrammed. They alsoused Simon’s Intelligence,
Design, and Choice description of the decision-making process. In this framework, intelligence is comprised of the
search for problems, design involves the development of alter- natives, and choice consists of analyzing the alternatives
and choosing one for implementation. A DSS was defined as a computer system that dealt with a problem where at
least some stage was semi-structured or unstructured. A computer system could be developed to deal with the
structured portion of a DSS problem, but the judgment of the decision-maker was brought to bear on the unstructured
part, hence constituting a human — machine, problem-solving system.ETL processes are responsible for the extraction
of data from several sources, their cleansing, their customization and transformation, and finally, their loading into a
data warehouse. The authors in[13] have reviewedthe optimization of its execution plan involved in the overall
process.Business Intelligence (BI) is considered to have a high impact on businesses. Research activities have risen in
the last years. An important part of BI systems is a well performing implementation of the Extract, Transform, and
Load (ETL) process. In typical BI projects, implementing the ETL process can be the task with the greatest
effort[14].The generic data warehouse architecture consists of three layers (data sources, DSA, and primary data
warehouse). During the ETL process, data is extracted from an OLTP databases, transformed to match the data
warehouse schema, and loaded into the data warehouse database[15].Business intelligence (BI) is considered to have a
high impact on businesses. Research activity has risen in the last years. An important part of BI systems is a well
performing implementation of the Extract, Transform, and Load (ETL) process[16]. In typical BI projects,
implementing the ETL process can be the task with the greatest effort. Here, set of generic metamodel constructs with a
palette of frequently used ETL activities, is specialized, which are called templates.
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III. KNOWLEDGE MANAGEMENT AND DECISION SUPPORT SYSTEMS

Knowledge Management (KM) refers to the set of business processes developed in an organization to create, store,
transfer and apply knowledge. KM increases the ability of the organization to learn from its environment and to
incorporate knowledge into business processes. There are three major categories of KMS: enterprise-wide KMS,
knowledge work systems (KWS), and intelligent techniques [4,5].DSS combine data, sophisticated analytical models
and tools, and user-friendly software into a single powerful system that can support semistructured and
unstructured decision making [6, 7].The main components of the DSS are the DSS database, the user interface,
and the DSS software system (Figure 2). The DSS database is a collection of current data from a number of
applications and groups. Alternatively, the DSS database may be a data warehouse that integrates the enterprise
data sources and maintains historical data. The DSS user interface permits easy interactions between users of the
system and the DSS software tools. Many DSS today have Web interfaces to take advantages of graphics displays,
interactivity, and ease of use. The DSS software system contains the software tools that are used for data analysis. It
may contain various OLAP tools, data mining tools, or a collection of mathematical and analytical models that
easily can be made accessible to the DSS users

External Data
Internal Data

DSS Database/ Data
Warehouse

OLAP tools and Data Mining tools

h 4

User Interface

A4

Users

Fig 2: Main components of the DSS

IV. TECHNOLOGICAL AND ORGANISATIONALASPECT OF THE BI SYSTEMS
Technological aspect of the BI systems primarily involves methods of knowledge creation, sources of knowledge and
information technology tools. Case Base Reasoning (CBR) provides for solving of new problems by means of adopting
solutions that have been previously applied to solve similar problems [8,9]. CBR consists of the following two stages :
1. Remembering current experiences and cases (in the memory of a human being or computer).

2. Solving a new problem:
a- retrieving similar experiences and situations from the memory,
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b- reusing given experience in the context of a new problem: complete or partial utilisation or revisiting for a new
problem.

c. retaining new experiences in the memory (learning).

Such approach may definitely be applied in the BI due to its advantages including:

reduction of much effort related with knowledge acquisition,

decrease in effort necessary to retain knowledge,

perfecting, improving and enhancing of a problem-solving process by means of re-utilisation of experience,

taking advantage of already gathered and analysed data,

rapid adoption of experience to a particular problem.

Event sequence analysis is a useful approach to collect and create knowledge in the BI. According to the principles of
this method it is possible to collect a sequence of events that provide a complete description of key processes in an
organisation.[10-12]

V. DATA WAREHOUSE SECURITY IN 5G/6G SMART ENVIRONMENTS.
A Data warehouse has its own set of challenges for security. Organizational data warehouse are often very large
systems. Once we have extracted and loaded the data from heterogeneous sources we need to integrated the data as it
seems to similar but coming from the different sources[17]. Validation is required at all the design phases of the
development of the data warehouse. With the rapid development and implementation of the data warehouse, security
problems arise in populating a warehouse with the enterprise data. For the periods many researchers work on the
designing phases of the data warchouse but no research gathers the causes of the security issues[18]. There are some
malicious attempts and the vulnerabilities occurring at the levels of abstraction. The authors of [19]have identified the
malicious attempts and the vulnerabilities at validation phase through conceptual level modeling and propose the
framework of the integrated and validated model of data warchouse. In relation to various layer, the authors of [20]
have examined DoS/DDoS attacks as well as security measures. It demonstrates how different vulnerabilities in every
tier can be used by attackers. The IoT network is made more secure by the discussion of network security potential
solutions[21]. We must address security challenges for all of the various layers, not just one, if we want a solid and safe
organisation. Merely protecting the application layer won't stop hackers from accessing the network layer. Perception
layer devices are flexible and simple to use, which helps to save expenses. Because of this, the perception layer is the
one that is most susceptible, and identifying skills requires extensive investigation[22].To tackle the challenges of
today’s dynamic network environment, this strategy combines adaptability, intelligence, and efficiency[23]. The main
point of the article is that in order to meet the growing demands of our more interconnected world, 5G network speed
must be increased[24]. The following parts present the proposed method, which utilizes adaptive modulation and
coding techniques, and set it up for further study. These flexible configurations support the diverse needs of 5G
applications while preserving optimal data speeds and network dependability under all conditions[25]. The results of
the study by the authors of [26] demonstrate the superiority of the proposed method over the status quo in a number of
significant evaluation metrics. The proposed strategy consistently achieves higher throughput (e.g., 180 Mbps) than the
current method, which reaches 150 Mbps.Smart Networks and Services (SNS) is halfway through its Horizon Europe
implementation[27]. Three calls have been announced since the SNS program began in 2021, with two already
delivering considerable R&I project work on the 6G vision's numerous technologies. As part of Beyond 6G and future
7G mobile communication technologies, this effort inherently involves NTN initiatives[28]. Non-Terrestrial Networks
(NTN) are crucial to 6G's goal of ubiquitous and uninterrupted mobile broadband coverage[29]. With 3GPP
standardization efforts, 5G NTN promises seamless connectivity between terrestrial and satellite networks utilizing
existing or next-generation smartphones. NTN integration, particularly LEO constellations, for 5G NR services
[30].Six-generation (6G) telecommunications technologies are projected to meet global market expectations for 24/7
service access and delivery[31]. NTNs provide wide-area coverage, service availability, continuity, and scalability to
meet demand for anytime, anywhere connections. Our research examines 3GPP NTN features as well as their ability to
meet user expectations in 6G and beyond networks. To demonstrate the importance of NTN in wireless communication

networks, state-of-the-art, 3GPP research, and open concerns are examined. Finally, NTN's function in 6G/7G and
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beyond is examined in future study[32].Al integration within sixth-generation (6G) networks is essential for
unprecedented performance, but it creates a sophisticated threat scenario that current security frameworks cannot
handle. The authors of [33] examines Al's ability to compromise and protect future networks. Al can protect and harm
security and privacy, making its use with 6G technology risky. This report rigorously analyzes Al research in 6G
architectures to determine security and privacy issues. The basic privacy and security danger of 6G technology is being
explored.. The authors of [34] have created a 6G security and privacy review to incorporate and corroborate this core
knowledge as a framework for future study. The methodology reviews previous academic and industrial investigations
on Al-enabled 6G frameworks, threat models, including defense mechanisms, focusing on how Al aids intrusion
detection, authentication, including privacy. The authors of [35] begins with a historical examination of networking
technologies and how they influenced 6G networking developments and comprehensively addresses 6G technology's
relevance and existing efforts. The authors of [36] points out and critically appraises key enabling technologies like
DLT/blockchain, PLS, THz communication, quantum computing, VLC, and distributed AI/ML that support secure 6G
environments.The transition from 1G to 4G changed telecommunication networks, but 5G and 6G are different. 5G
supports real-time applications through Ultra Reliable Low Latency Communication, Faster data speeds to enhance
Mobile Broadband, and Massive Machine Type Communications for connecting many devices[37]. 6G is expected to
support more applications and services than 5G with improved mobility, reliability, and autonomous network service,
making society more sustainable and energy efficient. Heterogeneous networks must be secured[38]. Secure
communication involves upgraded authentication, authorization, and access control with increased Physical Layer
Security, Cyber Physical Systems, and Intrusion Detection and Prevention Systems[39]. This project experiments with
5G and 6G core networks and their connected environments to demonstrate security and privacy issues. The study by
the authors of [40]uses the NS3 network simulator, Open5GS, QKDNetSim, MATLAB, and a proposed Quantum
blockchain-based Intrusion Detection System (IDS) framework to prevent adversarial machine learning attacks on
network IDS,[41] the reduce model training time, and improve real-time attack detection in the NR (New Radio)
Network.

VI. CONCLUSION AND FUTUREWORK

This review explored how data warehouse security enables trustworthy corporate intelligence tools for effective
decision-making. The research synthesized literature to identify security needs, threats, and protective mechanisms for
centralized analytical repositories. The analysis highlighted how 5G and 6G networks' huge interconnection, ultra-low
latency, along with data-intensive applications increase data warehousing's opportunities and security challenges.
Traditional security measures must adapt to scalability, privacy, inference threats, and multi-tenancy as BI systems
leverage real-time, distributed, as well as cloud-native data warehouses. The findings emphasize the need for adaptive,
intelligence-driven security methods in data warehouse designs to ensure secure decision making in next-generation
network settings. This article consolidates references for researchers and practitioners and emphasizes future research
paths for resilient, privacy-preserving, secure and reliable BI systems that support data-driven decisions in 5G- and 6G-
enabled environments.
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