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ABSTRACT

This abstract provides a comprehensive analysis of the quality assurance practices used in the telecom sector, with a focus on
test case examples for OSS/BSS (Operations Support Systems/Business Support Systems). It examines the intricate mechanisms
and challenges associated with ensuring the efficiency, dependability, and functionality of communications infrastructure.
Through an analysis of multiple test scenarios, this study elucidates the crucial role that quality assurance plays in maintaining
seamless operations, customer satisfaction, and competitive advantage in the rapidly evolving telecom industry. This analysis
breaks down real-world events and procedures to provide researchers and telecom professionals with useful information to
improve QA techniques and optimise network performance.
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Introduction

Quality assurance (QA) is an essential task in the powerful
sector of telecommunications, especially when it comes to the
seamless operation of task emotionally supporting networks
(OSS) and business emotionally supportive networks (BSS)'.
The cornerstone of telecom operations, OSS/BSS frameworks,
are essential for managing provisioning, pricing, networking
executives, and managing client relationships®. In this current
situation, the effectiveness of quality assurance (QA) procedures
is crucial to guaranteeing the dependability, sustainability, and
resilience of the telecom infrastructure in spite of continuous
technological advancement and growing customer demands’.

The telecom industry presents an unmistakable mix of
obstacles and complexity for individuals with QA training
because of its rapid rate of development and unwavering
demand for further developed administrations®. The growth
of cell phones, IoT (Web of Things) devices, and upcoming
technologies like 5G have significantly increased the length and

size of telecom networks, which has increased the complexity
of OSS/BSS frameworks’. Therefore, a thorough handling of
telecom duties in conjunction with a reliable QA framework
and methodology are necessary for the detection, assessment,
and resolution of any flaws, vulnerabilities, and execution
bottlenecks within these frameworks®.

In light of this, this review conducts a thorough evaluation
of test OSS/BSS test cases in an effort to explore the nuances of
quality assurance in the telecom industry’. This review aims to
shed insight on the various aspects of quality assurance (QA),
such as useful, execution, security, and interoperability testing,
through an evaluation of real-world scenarios and testing
methodologies used in OSS/BSS frameworks®. Through a
deliberate assessment of QA practices, challenges, and emerging
patterns, this investigation hopes to provide telecom experts,
specialists, and partners with useful knowledge to speed network
execution’. improve administration quality, and ultimately hoist

client experience in the telecommunications business'’.
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2. Literature Review

Pattanantakul et.al (2018) carried out a thorough analysis
of NFV security, emphasising threat assessment and defence
strategies. In order to detect potential security issues in
NFV environments, the paper provides a use case-driven
methodology along with cutting edge solutions. This study
presents a comprehensive understanding of the security issues
surrounding NFV and provides workable solutions to improve
network security''.

Madi et.al (2021) provided a three-dimensional threat
taxonomy as part of an extension of their study on NFV security
to 5G networks. The study examines and thoroughly classifies
different aspects of security concerns in 5G networks enabled by
NFV. This research offers a structured methodology for detecting
and resolving security issues in developing 5G infrastructures by
providing a thorough taxonomy'2.

Skorin-Kapov et.al (2018). The research looks at how
multimedia services are changing and identifies major obstacles
to providing users with the best possible quality of experience.
This research establishes the foundation for efficient QoE
management strategies in contemporary multimedia applications
by examining novel ideas and technological advancements'’.

Takanen et.al (2018) investigated the use of fuzzing techniques
in software security testing and quality control. An extensive
review of fuzzing techniques and their efficiency in locating
software vulnerabilities is given in the report. This research
enhances software security and reliability by highlighting the
significance of strong security testing procedures'*.

Duggal et al. (2022) focused on upcoming manufacturing
trends while presenting a step-by-step roadmap to Industry 6.0.
Key technical developments and new trends that will influence
manufacturing processes in the future are described in the report.
Through the provision of insights into Industry 6.0, encompassing
automation, connectivity, and data-driven decision-making, this
study offers stakeholders invaluable direction as they navigate
the dynamic industrial environment'.

3. Research Methodology
3.1 Research design

This review applies an exploratory examination approach to
examine the suggested approach for test information planning
in the telecom industry within the larger framework of quality
assurance (QA) in OSS/BSS (Tasks Emotionally supportive
networks/Business Emotionally supportive networks) test
cases. The exploratory configuration combines qualitative and
quantitative methods to fully examine the outcomes, viability,
and suggested framework components.

3.2 Data collection

Data collection will be conducted through the following
methods:

* Literature review: To put up a hypothetical establishment
and identify research gaps, an exact assessment of the
literature on QA practices in the telecom area, OSS/BSS
frameworks, and test knowledge will be adopted by the
executives.

e Expert interviews: Experts in the telecom sector, QA
specialists, and software engineers will participate in semi-
structured interviews to learn more about the demands,
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expectations, and difficulties that exist today for test data
preparation and management.

*  System prototyping: The suggested test data preparation
system will have a prototype created and put through testing
in a phoney telecom environment to evaluate its usability,
functionality, and performance.

4. Data Analysis
4.1 Test scenario and test environment

Six consecutive advancements make up this test scenario,
which illustrates a typical functional work procedure inside
telecom frameworks and sheds light on the intricacies and
challenges encountered throughout administration provisioning.

First and foremost, receiving the bundle identity as
information implies the test scenario’s fundamental trigger point,
highlighting the importance of accurate information handling
and approval norms. Therefore, the test’s cooperation with the
data base to find a reasonable supporter in the absence of any
evidence of the assigned bundle emphasises the fundamental
function of information recovery and questioning tools,
highlighting potential bottlenecks or framework failures.

The transfer of bundle and supporter identities to the system
responsible for integrating services indicates an urgent phase in
which the interoperability of different components of the OSS/
BSS architecture is verified. Here, ensuring the intelligence
and utility of the framework depends critically on the regular
exchange of data and communication standards between various
modules.

Table 1: System Specifications Summary.

Parameter Value
Operating System Ubuntu 17.05
CPU 1x1GHz
RAM 1 GB

SSD 24 GB

The emphasis moves to information respectability, value-
based dependability, and error-handling systems when the
framework modifies endorser information and interfaces the
bundle. The successful completion of this stage depends on the
framework’s ability to accurately process and update endorser
records while maintaining the stability and consistency of the
framework. The aid provisioning cycle ends when the association
result is received by the framework after the association
interaction, although strong input components are needed to
effectively communicate the outcome. Finally, the test’s analysis
of the result and the message that follows demonstrate how
important it is to comprehend the results and announce features
within the QA system.

Through a thorough examination of every stage of the testing
process from the standpoint of quality assurance, scientists are
able to identify any weak points, improve testing methods, and
provide innovative solutions to enhance framework performance,
competence, and execution. Additionally, using a remote server
from Computerised Sea as the testing environment adds a
reasonable element to the analysis, accounting for elements such
as server reliability, adaptability, and enhanced performance in
cloud-based telecom systems.

In essence, the integration of the provided test scenario into
the examination of OSS/BSS test cases functions with a thorough
understanding of quality assurance practices within the telecom
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industry, preparing for ongoing advancements and developments
in customer loyalty and assistance delivery (Figure 1).
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Figure 1: The scheme of the test scenario

By incorporating the database configuration and server
setup outlined in the test scenario into the investigation of
quality assurance in OSS/BSS test cases, we may improve our
comprehension of telecom system functionalities and testing
approaches.

The database management system (DBMS) of choice,
PostgreSQL, satisfies the needs of the scenario by providing
multiplatform support and licencing akin to MIT and BSD
licences. This choice promotes accessibility and adaptability
in a variety of telecom contexts by guaranteeing flexibility,
scalability, and adherence to open-source licencing norms.

The six different tables that make up the database schema-
CLIENTS, SUBSCRIBERS, RATE PLANS, PACKS,
RTPL PACKS, and SUBS PACKS-each represent a different
relationship or dependency that is present in the delivery of
telecom services. Every table has a distinct function that makes
it easier to save, retrieve, and manipulate data—all of which are
necessary to carry out the test scenario.

Client data is stored in the CLIENTS table, which serves as
the basis for subscriber management and service distribution.
The SUBSCRIBERS table optimises query efficiency and
system responsiveness by facilitating the efficient retrieval of
subscriber records through indexing on the subs_id field.

The tables RATE PLANS and PACKS, which outline rate
plans and related packages, respectively, are crucial parts of
service offers. A crucial connection between rate plans and
packages is made via the RTPL PACKS table, which specifies
the package configurations that are appropriate for each rate
plan.

In a similar vein, the SUBS PACKS table creates links
between packages and subscribers while keeping track of the
services that have already been linked to specific subscribers.
Because of its relational nature, dynamic service provisioning
is made easier and subscriber services can be easily added or
modified to meet changing needs.

An illustration of the database schema is provided by the
ER-diagram, which shows the links between database tables
and clarifies the data flow and dependencies that are essential
to the operation of the system. Researchers can evaluate the
effectiveness of QA approaches in guaranteeing data integrity,
transactional reliability, and system coherence across the service
provisioning lifecycle by integrating this database setup into the
examination of OSS/BSS test cases.

The automated data set creation cycle and the enhancement
of an item association framework using Python, Cup, and
PostgreSQL demonstrate the practical application of QA
processes in OSS/BSS test cases in the examination of quality
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assurance within the telecom industry. The data set generation
ensures information consistency and reliability by using
robotized contents and Python modules, and the item association
architecture operates with consistent connection between
supporters and administration bundles. The selection of Python,
Flagon, and (Figure 2) emphasises multiplatform compatibility
and usability, and it reflects a rational approach to framework
enhancement. Notwithstanding Flagon’s limitations for large-
scale contemporary frameworks, its practicality for replicating
test scenarios highlights its value in iterative approval and testing
procedures. In general, the synchronisation of automated cycles
and framework advancement systems signifies the blending
of modern inventive arrangements with quality assurance
standards, enhancing the dependability and efficiency of telecom
operations.

Figure 2: ER-diagram of the database.
Table 2: Table Row Quantities

Table Name Row Quantity
CLIENTS 1 million
SUBSCRIBERS 1 million

RATE PLANS 13

PACKS 22
RTPL_PACKS 121
SUBS_PACKS 4,555,600

4.2 Implementing test data distribution system into testing
environment

We should think about using our test information circulation
infrastructure to carry out the offered test scenario. (Figure
3) shows the layout of the test scenario incorporating the new
component.

—
¢ 1 Test execution 6 Y —
(v environment ¢ o/ DB
e —
—

Test dala distribution

le—
system
Products 4
5 connection [——
A
system

Figure 3: The scheme of the test scenario with test data
distribution system

The integration of a test information conveyance framework
into the established test atmosphere addresses a crucial
advancement in testing strategies within OSS/BSS frameworks,
which is relevant to the investigation of quality assurance in
the telecom domain. Nonconcurrent demand handling in the
appropriation framework enhances efficacy and responsiveness
by modifying the auto-test to interface with it instead of
directly challenging the knowledge base. Python’s AIOHTTP
system facilitates a successful connection with test data, and
PostgreSQL serves as the foundational storage system with plans
to use Redis in the future for expedited cooperation. The useful
features of the dispersion framework, such as its collaboration
interface, test information capacity, foundation filling tool, and
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information hindering component, facilitate test execution and
enhance the veracity and accessibility of the information. The
computation of communication between the framework and the
auto-test ensures that test data is consistently recovered and that
test scenarios are dynamically varied. This ultimately improves
the sufficiency and reliability of quality assurance exercises in
telecommunications-related activities.

4.3 Analysis and results
The following SQL-query is executed to get the subscriber ID:

select subs_id
from subscribers
where rtpl_id in (select rtpl_id
from rtpl_packs
where pack _id = {pack _id})
and subs_id not in (select subs_id
from subs_packs
where pack id = {pack id}
group by subs_id)
group by subs_id

By drastically cutting down on execution durations, the
deployment of a test data distribution system has transformed
testing approaches in the quest to investigate quality assurance
in the telecom industry. The request execution time was
reduced from more than a day to just 10 seconds by changing
the test function to only accept a certain number of entries
and implementing asynchronous processing. Because there
was no preloaded test data, there was an initial runtime delay
in the auto-test’s first run. However, on future executions, the
runtime was instantly reduced to zero seconds, demonstrating
the system’s effectiveness in reloading storage and speeding up
test performance. Through the test data blocking mechanism,
this transformational technique not only increases testing
performance but also guarantees data integrity, allowing for
parallel test executions with minimal interference. All things
considered, the test data distribution system integration is a
critical step towards improving telecom operations’ quality
assurance procedures and facilitating quick and accurate testing.

5. Conclusion and Future Scope

All things considered, the implementation of the test
information circulation framework represents a significant
advancement in simplifying testing methodologies within
the telecommunications industry, significantly reducing test
fulfilment times and ensuring the integrity of information across
multiple concurrent test cases. Notwithstanding, additional
enhancements are demanded to increase the efficiency
and adaptability of the framework. Refinement of the test
information impeding component to provide more notable
flexibility in setting information hindering times, advancement
of the information filling component to concentrate on recently
provided test information, and universalization of the dispersion
framework by creating points of similarity with other data set
administration frameworks are important areas for development.
Modifications to offer false framework loads for more realistic
test scenarios would also benefit the test atmosphere. Further
enhancing the framework’s applicability and practicality in
simulating real telecom operations would be the integration of
a charge framework component into the model, which would
enable comprehensive testing of supporter balance modifications.
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These upcoming updates promise to raise the bar for quality
assurance procedures inside OSS/BSS frameworks, ensuring
the accuracy, vigour, and productivity of telecom administration
provisioning.

6. References

1. ChenH,LiL, ChenY.Explore success factors thatimpact artificial
intelligence adoption on telecom industry in China. Journal of
Management Analytics 2021;8: 36-68.

2.  Muhammad T. Revolutionizing Network Control: Exploring the
Landscape of Software-Defined Networking (SDN). International
Journal of Computer Science and Technology Y+14;3: 36-68.

3. Abid N, lkram M, Wu J, Ferasso M. Towards environmental
sustainability: Exploringthe nexusamong1SO 14001, governance
indicators and green economy in Pakistan. Sustainable
Production and Consumption 2021;27: 653-666.

4. Mikalef P, Krogstie J, Pappas 10, Pavlou P. Exploring
the relationship between big data analytics capability and
competitive performance: The mediating roles of dynamic and
operational capabilities. Information & Management 2020;57:
103169.

5. Yang C, Huang C, Su J. A bibliometrics-based research
framework for exploring policy evolution: A case study of China’s
information technology policies. Technological Forecasting and
Social Change 2020;157: 120116.

6. Skorin-Kapov L, Varela M, Hol¥feld T, Chen KT. A survey of
emerging concepts and challenges for QoE management
of multimedia services. ACM Transactions on Multimedia
Computing, Communications, and Applications 2018;14: 1-29.

7. Elhabashy AE, Wells LJ, Camelio JA, Woodall WH. A cyber-
physical attack taxonomy for production systems: a quality control
perspective. Journal of Intelligent Manufacturing 2019;30:
2489-2504.

8. LinJ,ChenZ, XiaY,LiuS, QinT, Luo J. Exploring explicit domain
supervision for latent space disentanglement in unpaired image-
to-image translation. arXiv 2019;43: 1254-1266.

9. Koseoglu MA, Uyar A, Kilic M, Kuzey C, Karaman AS.
Exploring the connections among CSR performance, reporting,
and external assurance: Evidence from the hospitality
and tourism industry. International Journal of Hospitality
Management 2021;94: 102819.

10. Wook M, Hasbullah NA, Zainudin NM, et al. Exploring big
data traits and data quality dimensions for big data analytics
application using partial least squares structural equation
modelling. Journal of Big Data, 2021;8: 1-15.

11. Pattaranantakul M, He R, Song Q, Zhang Z, Meddahi A. NFV
security survey: From use case driven threat analysis to state-
of-the-art countermeasures. IEEE Communications Surveys &
Tutorials 2018;20: 3330-3368.

12. Madi T, Alameddine HA, Pourzandi M, Boukhtouta A. NFV
security survey in 5G networks: A three-dimensional threat
taxonomy. Computer Networks 2021;197: 108288.

13. Skorin-Kapov L, Varela M, HoRfeld T, Chen KT. A survey of
emerging concepts and challenges for QoE management
of multimedia services. ACM Transactions on Multimedia
Computing, Communications, and Applications 2018;14: 1-29.

14. Takanen A, Demott JD, Miller C, Kettunen A. Fuzzing for
software security testing and quality assurance. Artech House
2018.

15. Duggal AS, Malik PK, Gehlot A, et al. A sequential roadmap
to Industry 6.0: Exploring future manufacturing trends. let
Communications, 2022;16: 521-531.


https://www.tandfonline.com/doi/full/10.1080/23270012.2020.1852895
https://www.tandfonline.com/doi/full/10.1080/23270012.2020.1852895
https://www.tandfonline.com/doi/full/10.1080/23270012.2020.1852895
https://www.sciencedirect.com/science/article/abs/pii/S2352550921000245
https://www.sciencedirect.com/science/article/abs/pii/S2352550921000245
https://www.sciencedirect.com/science/article/abs/pii/S2352550921000245
https://www.sciencedirect.com/science/article/abs/pii/S2352550921000245
https://ntnuopen.ntnu.no/ntnu-xmlui/bitstream/handle/11250/2630917/1-s2.0-S0378720618301022-main.pdf?sequence=1
https://ntnuopen.ntnu.no/ntnu-xmlui/bitstream/handle/11250/2630917/1-s2.0-S0378720618301022-main.pdf?sequence=1
https://ntnuopen.ntnu.no/ntnu-xmlui/bitstream/handle/11250/2630917/1-s2.0-S0378720618301022-main.pdf?sequence=1
https://ntnuopen.ntnu.no/ntnu-xmlui/bitstream/handle/11250/2630917/1-s2.0-S0378720618301022-main.pdf?sequence=1
https://ntnuopen.ntnu.no/ntnu-xmlui/bitstream/handle/11250/2630917/1-s2.0-S0378720618301022-main.pdf?sequence=1
https://www.sciencedirect.com/science/article/abs/pii/S0040162520309422
https://www.sciencedirect.com/science/article/abs/pii/S0040162520309422
https://www.sciencedirect.com/science/article/abs/pii/S0040162520309422
https://www.sciencedirect.com/science/article/abs/pii/S0040162520309422
https://dl.acm.org/doi/10.1145/3176648
https://dl.acm.org/doi/10.1145/3176648
https://dl.acm.org/doi/10.1145/3176648
https://dl.acm.org/doi/10.1145/3176648
https://link.springer.com/article/10.1007/s10845-018-1408-9
https://link.springer.com/article/10.1007/s10845-018-1408-9
https://link.springer.com/article/10.1007/s10845-018-1408-9
https://link.springer.com/article/10.1007/s10845-018-1408-9
https://arxiv.org/abs/1902.03782
https://arxiv.org/abs/1902.03782
https://arxiv.org/abs/1902.03782
https://www.sciencedirect.com/science/article/abs/pii/S0278431920303716
https://www.sciencedirect.com/science/article/abs/pii/S0278431920303716
https://www.sciencedirect.com/science/article/abs/pii/S0278431920303716
https://www.sciencedirect.com/science/article/abs/pii/S0278431920303716
https://www.sciencedirect.com/science/article/abs/pii/S0278431920303716
https://journalofbigdata.springeropen.com/articles/10.1186/s40537-021-00439-5
https://journalofbigdata.springeropen.com/articles/10.1186/s40537-021-00439-5
https://journalofbigdata.springeropen.com/articles/10.1186/s40537-021-00439-5
https://journalofbigdata.springeropen.com/articles/10.1186/s40537-021-00439-5
https://ieeexplore.ieee.org/document/8419241
https://ieeexplore.ieee.org/document/8419241
https://ieeexplore.ieee.org/document/8419241
https://ieeexplore.ieee.org/document/8419241
https://www.sciencedirect.com/science/article/abs/pii/S1389128621003066
https://www.sciencedirect.com/science/article/abs/pii/S1389128621003066
https://www.sciencedirect.com/science/article/abs/pii/S1389128621003066
https://dl.acm.org/doi/10.1145/3176648
https://dl.acm.org/doi/10.1145/3176648
https://dl.acm.org/doi/10.1145/3176648
https://dl.acm.org/doi/10.1145/3176648
https://ieeexplore.ieee.org/document/9100404
https://ieeexplore.ieee.org/document/9100404
https://ieeexplore.ieee.org/document/9100404
https://ietresearch.onlinelibrary.wiley.com/doi/full/10.1049/cmu2.12284
https://ietresearch.onlinelibrary.wiley.com/doi/full/10.1049/cmu2.12284
https://ietresearch.onlinelibrary.wiley.com/doi/full/10.1049/cmu2.12284

	_GoBack
	_GoBack
	_GoBack

