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ABSTRACT

This paper presents a fully detailed framework of A-ERP systems concerning dynamic business environments. It
provides insights into the integration of artificial intelligence, machine learning, and real-time data analytics into
the ERP architectures for creating autonomous-adapting systems in response to the dynamic business
environment. It presents in detail the theoretical bases, methodologies for implementation, and possible impacts
of A-ERP on the performance of organizations and their agility. We also address challenges and ethical
considerations linked with their implementation and future research directions in this field.
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INTRODUCTION
For decades, Enterprise Resource Planning systems (ERPS) have been the cornerstone of organizational information
management by bringing the vast diversity of business processes together. Traditionally, such ERP systems cannot
match the rapidly changing environment of business, characterized by market volatility, technology disruptions, and
changing customer expectations. This has occasioned the development of a new breed of ERP known as the
Adaptive one, A-ERP, designed to afford greater flexibility and responsiveness for business management solutions
using advanced technologies
[11[2].
In particular, aim of this paper is to come up with a detailed framework for A-ERP systems capable of adapting to
the changing requirements of a business. Its objectives include an analysis of the theoretical basis of A-ERP,
suggestion of its architecture framework for implementation, methodologies, and good practices; examination of
possible organizational impact, difficulties, and future research directions are also posed among its objectives.
These will be achieved through a methodology that combines an extensive literature review with a theoretical
analysis of A-ERP systems and their potential applications across various organizational contexts [3].

ADAPTIVE ERP SYSTEMS THEORETICAL UNDERPINNINGS
This is a diagram of how Traditional ERP moved to Adaptive ERP. It brings out the technological advancements
and capabilities that differentiate the two approaches.

Traditional ERP Adaptive ERP
Monolithic Architecture Microservices Architecture
Manual Data Entry Automated Data Integration
On-Premise Deployment Cloud-Based Deployment
Batch Processing Real-Time Processing
Siloed Systems Integrated Systems

Figure 1: Evolution From Traditional ERP To Adaptive ERP
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A. Systems Theory and Adaptive Systems

The A-ERP concept has its theoretical underpinnings in systems theory, particularly in the principles of adaptive
systems. Characteristically, adaptive systems change behavior with changes in their environment. Regarding ERP,
that means the ability of the system to reconfigure processes, reallocate resources, and adjust the parameters of
decision-making to real-time business conditions.

Adaptive systems theory has provided a conceptual framework through which one can understand how an A-ERP
system can evolve in response to changing business needs. The authors pinpoint, based on this theoretical
framework, feedback loops, self-organization, and emergent behavior as key characteristics that help to build
resilient and flexible ERP solutions. [4]

B. Organizational Learning and Knowledge Management

A-ERP systems strictly relate to concepts of organizational learning and knowledge management. These systems
facilitate processing, storing, and generating insights and learning from experience. As a result of this continuous
learning process, the organization could improve its decision-making capabilities over time.

Informed by the principles of knowledge management, AERP system design ensures that organizations’ tacit
knowledge is captured, codified, and made accessible across the organization. Through this integration of learning
and knowledge management at the organizational level, ERP systems are better positioned to adapt to the
organization’s evolution [5].

C. Artificial Intelligence and Machine Learning in Business Contexts

Al and machine learning are embedded at the very core of A-ERP systems. These technologies empower the system
to identify patterns, enable predictions, and recommend actions from large sets of data. Applied to the business
environment, that means more accurate forecasting, resource allocation optimization, and proactive problem-
solving.

Al can be infused into these with the application of machine learning algorithms using neural networks and deep
learning models in several ERP functions, such as demand forecasting, inventory optimization, and predictive
maintenance. With these Al-driven capabilities, the A-ERP systems can keep improving in performance and
adapting to changing business conditions

[6].

D. Real-time Data Analytics and Decision Support Systems

Real-time data analytics therefore drives the adaptive capabilities of A-ERP systems. These systems process and
analyze data as it is generated to provide real-time insight that can facilitate rapid decision-making. This real-time
capability is therefore very important in today’s business world where delays may mean the loss of opportunities or
an increase in the risks incurred.

Advanced analytics techniques, such as stream processing and complex event processing, enable A-ERP systems to
handle high-velocity data streams and enable instant decisions. This real-time analytical capability empowers agile
business operations and assists organizational responsiveness [7].
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Figure 2: Conceptual Diagram of A-ERP

The Conceptual Diagram of A-ERP is a significant graphical representation of the in-depth understanding of the
structure and functionalities of Adaptive Enterprise Resource Planning systems. It represents how state-of-the-art
technologies like artificial intelligence, machine learning, and real-time data analytics are integrated into traditional
ERP frameworks to turn them into self-modifying systems that can efficiently adapt to rapidly changing business
environments. It explains how the interplay of the different elements—the systems theory, organizational learning,
and AI/ML technologies—goes forward to interact with and influence the core ERP system. By showing these
relations, it provides a visualization tool for stakeholders to trace the flow of data and decision-making processes
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and hence helps to picture better how A-ERP systems can enhance organizational agility, improve decisionmaking,
and drive business process optimization.

ARCHITECTURAL FRAMEWORK FOR ADAPTIVE ERP
A. Core Components of A-ERP Systems
The different constituents of the proposed A-ERP framework consist of a few interconnected components that play
a vital role in developing a sensitive and intellectual enterprise system. These components synergize and provide
all-rounded solutions that are adaptive to changing business needs [8]. The core components are:
1) Data Integration Layer: This basic layer collects and integrates data from various sources, which are
organizationwide in scope. It performs complex Extract, Transform, Load processes, and streaming of real-time
data technologies, ensuring data consistency and availability [9]. The integration layer covers structured and
unstructured data to provide a unified view of the organization’s information landscape.
2) Al-driven Process Optimization Engine: This is the core of the A-ERP system, continuously analyzing the
business process for optimization. It finds, in near realtime, inefficiencies, bottlenecks, and opportunities to improve
processes by applying machine learning algorithms and process mining techniques. It self-modifies process
parameters or recommends a change for improved operational efficiency [10].
3) Real-Time Analytics Layer: Gives instant insight and decision support by processing and analyzing data where
it is created at the moment. During this layer, in-memory computing, along with advanced analytics algorithms, aids
in quickening responses to changes in the conditions of the business. Operational and strategic decisionmaking is
aided with up-to-minute information under real-time analytics [11].
4) Adaptive User Interface (AUI): This module would facilitate runtime changes in the User Interface based on
user role, preference, or context. Concerning the concepts of adaptive user interfaces and cognitive ergonomics, the
design will offer the best feasible access to relevant information and tools according to the demands of each user,
hence providing maximum productivity and satisfaction with less need for training [12].
5) Predictive Analytics Module: This is the forward-looking component. It uses historical data and advanced
statistical models to project trends and likely issues. This module helps an organization with change anticipation
within markets, customer behaviors, and operational challenges through time series analysis and deep learning
techniques from machine learning [13].
6) Autonomous decision-making component: This component would be capable of self-determining regular
operational decisions, identifying a course of action, and executing that determination following pre-set rules and
artificial intelligence algorithms against real-time data. Automation frees human resources for more complex
strategic tasks while ensuring consistency and speed in response to routine situations [14].
These are designed to work in concert, creating in effect a synergistic system greater than the sum of its parts. This
makes the flow of information and intelligence seamless across these constituents, hence driving home the
possibility of quick responses to changes in business environments.
B. Al-driven Process Optimization Engine
The Al-driven Process Optimization Engine is an integral constituent of the A-ERP system. This high-end machine
learning-based engine makes use of continuous analysis in business process optimization. Thus, unlike traditional
process management, this component independently identifies opportunities for optimization and puts in place
improvements. Among the key features of this engine are:
1) Real-time Process Mining: Apply process mining techniques to discover, monitor, and enhance real processes
with knowledge extracted from event logs, which are readily available in information systems today.
2) Reinforcement Learning for Process Optimization: This involves using reinforcement learning algorithms
that aim at optimizing process parameters by dynamically learning from past decisions to make better future
decisions.
3) Evolutionary Process Improvement utilizing Genetic Algorithms: The genetic algorithms evolve business
processes over time through selection, similar to that in nature, and through a constantly improving fitness function
to produce more and more efficient process configurations [15].
4) Anomaly Detection and Predictive Maintenance: A solution that utilizes machine learning models in detecting
process anomalies and predicts impending ones before their occurrence for proactive maintenance, thus reducing
potential downtime [16].
That the engine can work on its own, evolve, and optimize processes over time itself is a huge growth in ERP
abilities—from fixed, predefined processes to dynamic, selfoptimizing workflows.
C. Real-time Data Integration and Analysis Layer
The Real-Time Data Integration and Analytics Layer empowers the A-ERP system with the delivery of time-critical
decisions having instant insights. It makes use of state-ofthe-art technologies to solve the challenges of collection,
processing, and analysis of huge volumes of structured and unstructured data in real time. The layer is designed to
integrate data streaming platforms such as Apache Kafka or Amazon Kinesis, handling high-velocity data streams
from several sources of the organization [17]. High-speed processing and zero-latency analytics are enabled by in-
memory computing technologies like SAP HANA or Redis. Another area of application includes distributed
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computing frameworks, such as Apache Spark or Flink, which are used for large-scale data processing and real-time
analytics across distributed systems [18]. Besides, the data lake architecture can capture raw data in its native form
and can be applied flexibly to schema-onread analytics of most data types [19]. All these components together
provide a strong base for enhancing the adaptive capabilities of the A-ERP system, which are key to instant insights
and accelerated decision-making.

D. Adaptive User Interface and Experience

This module of the A-ERP system is a quantum leap in the human-machine interaction of enterprise systems. AUI
enhances user productivity, and satisfaction, and reduces cognitive load through dynamic adaptation to individual
user needs, roles, and contexts [20]. Some of the key features of the Adaptive User Interface are:

1) Cognitive Computing Integration: Techniques of cognitive computing are involved in the prediction of user
needs and the provision of the most appropriate information and tools.

2) User Modeling: It applies advanced techniques of user modeling for constructing continuous updates of
individual user profiles, hence informing interface adaptations.

3) Context-Aware Adaptations: This is the component responsible for modifying the interface dynamically to the
user location, device, time of the day, or even the current task being executed.

4) Intelligent Information Presentation: Runs Artificial Intelligence algorithms to find out the best way to present
information to every individual user based on parameters that include cognitive style and information complexity.
The AUI’s ability to create individual experiences greatly enhances usability and thus, the efficiency of the A-ERP
system; that may result in better user adoption rates and therefore an increase in the effectiveness of a system.

E. Predictive Analytics and Forecasting Module

The Predictive Analytics and Forecasting Module is one of the core modules of the A-ERP system, designed to
empower an organization in observing future trends, challenges, and opportunities. This module draws on vast
arrays of historical data combined with sophisticated machine learning algorithms in order to derive an accurate
forecast of future events, hence helping in proactive decision-making, more so in risk management.

Key features include Time Series Forecasting, which helps in guessing further values based on past examples. This
can become very important in applications such as sales forecasting, inventory management, and financial planning
[21]. Regression Analysis enables comprehension of the relationships between different variables for the purpose of
predicting an outcome. It becomes very useful in market analysis, customer behavior predictions, and improving
operational efficiency [22]. Deep learning techniques are also utilized with models like recurrent neural networks
and long short-term memory networks, which model complicated patterns of data to yield even greater accuracy in
the predictions made. Scenario Analysis and Simulation, on the other hand, work by using several techniques that
vividly imagine plausible future scenarios to analyze their potential impacts, helping in strategic planning and
assessment of risks.

These features, therefore, join the advanced features in supporting the Predictive Analytics and Forecasting Module
to render useful insights that help organizations hedge not only against risks but also seize opportunities as they
come by.

F. Autonomous Decision-making Capabilities

The autonomous decision-making component of the A-ERP system is a quantum jump in the direction of intelligent
automation. This is a new age constituent working independently of human intervention, using its bundle of
predefined rules, Al algorithms, and real-time data to arrive at routine decisions efficiently and effectively.

Some of the key features are the use of Expert Systems, based on domain knowledge and well-defined rules for
arriving at decisions that provide consistency and are well-informed. One deploys Fuzzy Logic to deal with
uncertainty and imprecision in a manner that can bring refined decision-making into situations which are complex.
Advanced Machine Learning Models analyze data to make informed decisions based on identified patterns and
insights. In this process, over time, the quality of decisions improves. Moreover, decision trees and rule-based
systems organize the process of decision-making to make it transparent and traceable.

This module of autonomous decision-making enables the component to handle the complex situations of
decisionmaking like human judgment. This increase in factors and constraints helps to enhance overall efficiency
and effectiveness of the A-ERP system, hence becoming an important tool for the modern business that strives for
automation and improved decision-making processes.

IMPLEMENTATION METHODOLOGIES FOR A-ERP SYSTEMS
A. Phased Approach to A-ERP Adoption
1) Assessment Phase: This phase constitutes the current systems and processes for gaps and improvement areas by
explaining the current state of the ERP systems, business processes, and organizational needs.
2) Design Phase: This stage will draw up the choice of AERP architecture and its Implementation plan by
elucidating the means of system requirements, designing system architecture, and system implementation roadmap
in a detailed way [24].
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3) Development Phase: The building of an A-ERP component that complements the whole architecture and its
customization according to requirements is the phase that follows the architecture. This phase includes the
development of coding, configuration, and integration of modules as well as other different components [25].

4) Testing Phase: The thorough testing procedure used in a controlled environment should include all the
requirements, and it should be cross-checked with good working functionality. This is to be done in unit testing,
integration testing, and UAT as well.

5) Deployment Phase: The system, next, will be deployed gradually around the firm to let the minimum disruption
be the impact. In addition, some small alterations can be made to the system based on feedback [27].

6) Continuous Improvement Phase: The focus here is on checking the usage, learning from the users, and
developing the system. This phase includes regular performance reviews, user feedback collection, and system
updates as per the new needs and issues that come up.

1) Preparing Data and Assurance of its Quality

Data quality is paramount to A-ERP systems. This step covers the following:

1) Data Cleaning: The existing data is checked for inaccuracies, inconsistencies, duplication, etc., and the same is
detected and removed to render it accurate and reliable

[28].

2) Data Governance: The protocols and policies w.r.t. data management regarding data ownership, access controls,
and data stewardship are defined [29].

3) Data Integration: A process that ensures sure reliability and accuracy of data across all sources by driving
harmonization in the format and structure of data [30].

B. Training and Validation of Machine Learning Model

Al components of the A-ERP system require rigorous training on historical data. This includes the following
activities:

1) Algorithm Selection: Selection of appropriate machine learning algorithms based on the requirements and
characteristics of data [31].

2) Model Training: Training of models using historical data to capture various patterns and relationships [32].

3) Model Validation: Checking of model accuracy and reliability by validation against real-world scenarios.

C. Integration with Existing Business Processes

A-ERP systems shall integrate well with existing processes. This would include the following:

1) Process Mapping: Proper mapping of the process to locate the integration points and dependencies

2) Gradual Transition: Gradual work-up in the new system while keeping the business going to avoid disruptions.
3) Stakeholder Engagement: Engage key stakeholders throughout the process of integration, so they’re aware and
aligned with what is happening.

D. Order Cycles of Continuous Learning and Improvement

A-ERP systems are capable of learning and improving over time. This would require:

1) Feedback Loops: Institutionalize feedback loops to get user input and performance data.

2) Gradual Transition: Gradual work-up in the new system while keeping the business going to avoid disruptions.
3) Incremental Improvement: Implement improvement for new insights and changing business

Cycle of Continuous
Learning and Improvement
=

Figure 3: Cycle of Continuous Learning and Improvement

E. Impact that A-ERP Systems May Have 1) Organizational Agility and Responsiveness

A-ERP systems offer enormous potential for the enhancement of an organization’s responsiveness to changes in the
market or internal challenges. The adaptability of such systems enables the fast reconfiguration of business process
structure and resource allocation in reaction to the changing conditions [33]
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2) Operational Efficiency and Cost Reduction

Such autonomous optimization characteristics of A-ERP systems are capable of dramatically improving operational
efficiency. This system can detect and help eliminate inefficiencies by continual process analysis and adjustment
that may also include high-cost reduction

3) Decision-Making Quality and Speed

A-ERP systems give real-time insights and predictive analytics that make decision-making faster and more
informed. The ability to process large amounts of data to generate actionable insights greatly enhances the quality
and speed of strategic and operational decisions [34]

4) Employee Productivity and Satisfaction

Some of the reasons that can improve employee productivity in A-ERP systems are adaptive interfaces and
automatization of routine tasks. The employees’ satisfaction and engagement may grow by reducing manual work,
providing more intuitive context-aware interfaces, and making the jobs easier through such systems.

5) Customer experience and satisfaction

A-ERP systems are designed to make it easier for organizations to respond to customer needs more quickly and
allow them to provide services on a more personalized basis. Realtime data processing and predictive capabilities of
such a system may enhance the customer experience and satisfaction levels [35].

PROPOSED CHALLENGES AND LIMITATIONS
A. Data Privacy and Security Concerns
Prominent issues of privacy and security arise from the vast amount of data that A-ERP systems collect and
process. Businesses should maintain strong measures in protecting this data according to regulations like the GDPR
[36].
B. Ethics within Al-based Decision Making
Acrtificial Intelligence driving decisions carry ethical considerations, most especially in judgment-based tasks, for
example, staff performance appraisal and approval of credit applications. Organizations must develop policies on
and control over Almediated decisions [37].
C. Legacy Systems Integration Complexities
Most organizations face problems integrating A-ERP systems with their existing legacy setup. This normally
requires huge investment in system up-gradation or customized integration solutions.
D. Skills Gap and Adaptation of Workforce
Implementing A-ERP systems requires skilled manpower in Al, Data Science, and Advanced Analytics. It has often
been found that developing or acquiring such skilled manpower is a challenge for organizations.
E. Autonomous System Regulatory Compliance
With A-ERP systems taking on more autonomous decisionmaking roles, ensuring compliance with industry
regulations becomes complex. One needs to develop new compliance frameworks accounting for Al-driven
processes [38].

CONCLUSION

This paper has provided a comprehensive framework of Adaptive ERP systems, showing that they can revolutionize
organizational responsiveness and efficiency in the dynamic business environment. Al, machine learning, and real-
time analytics, when embedded into ERP architectures, have huge potential for autonomous ability in adaptation to
dynamic business needs. With our research, we have been able to deduce that A-ERP systems will most likely
enhance organizational agility, operational efficiency, and decision-making quality. However, the implementation
of the A-ERP system is not without its problems. These involve such issues as data privacy, ethical usage of Al,
integration complexities, and adapting the workforce to changes. Unless these challenges are dealt with, wide
diffusion and success will not be a possibility for A-ERP systems. Much more can come out of A-ERP systems in
the future with quantum computing and blockchain, among other developing technologies.

Essentially, Adaptive ERP systems represent the new frontier of enterprise management technology. It is only
through the adoption of these systems that these organizations will be better placed to succeed in the increasingly
complex and dynamic future business environments. Thus, further research and practical implementations would
then be required to fully unlock the potential of the A-ERP systems and address challenges in their adoption.

REFERENCES
[1]. Holland, Christopher & Light, Ben. (2001). A stage maturity model for Enterprise Resource Planning
systems use. DATA BASE. 32. 3445. doi:10.1145/506732.506737.
[2]. Al-Mashari, Majed & Al-Mudimigh, Abdullah. (2003). ERP Implementation: Lessons from a Case Study. IT
& People. 16. 21-33. doi:10.1108/09593840310463005.
[3]. O’Leary, Daniel. (2000). Enterprise resource planning systems: systems, life cycle, electronic commerce,
and risk. doi:10.1017/CB09780511805936.

59



Gudala M Euro. J. Adv. Engg. Tech., 2022, 9(1):54-61

[4]. Holland, John H. “Complex Adaptive Systems.” Daedalus, vol. 121, no. 1, 1992, pp. 17-30. JSTOR,
www.jstor.org/stable/20025416.

[5]. Nonaka, Ikujiro, and Hirotaka Takeuchi.  The Knowledge-Creating Company: How Japanese Companies
Create the Dynamics of Innovation. Oxford University Press, 1995.

[6]. LeCun, Yann, et al. “Deep Learning.” Nature, vol. 521, no. 7553, May 2015, pp. 436-44. DOl.org
(Crossref), doi:10.1038/nature14539.

[7]. Stonebraker, Michael & Cetintemel, Ugur & Zdonik, Stan. (2005). The 8 requirements of real-time stream
processing. SIGMOD Record. 34. 42-47. doi:10.1145/1107499.1107504.

[8]. Xu, Li & Xu, Eric & Li, Ling. (2018). Industry 4.0: State of the art and future trends. International Journal of
Production Research. 56. 1-22. doi:10.1080/00207543.2018.1444806.

[9]. Chen, Min, et al. “Big Data: A Survey.” Mobile Networks and Applications, vol. 19, no. 2, Apr. 2014, pp.
171-209. Springer Link, doi:10.1007/s11036-013-0489-0.

[10]. van der Aalst, Wil, et al. “Process Mining Manifesto.” Business Process Management Workshops, edited by
Florian Daniel et al., Springer, 2012, pp. 169-94. Springer Link, doi:10.1007/978-3-64228108-2 19.

[11]. Watson, Hugh. (2009). Tutorial: Business Intelligence — Past, Present, and Future. Communications of the
Association for Information Systems. 25. doi:10.17705/1CAIS.02539.

[12]. Gajos, Krzysztof Z., et al. “Automatically Generating Personalized User Interfaces with Supple.” Artificial
Intelligence, vol. 174, no. 12, Aug. 2010, pp. 910-50. ScienceDirect, doi:10.1016/j.artint.2010.05.005.

[13]. Shmueli, Galit & Koppius, Otto. (2011). Predictive Analytics in Information Systems Research. MIS
Quarterly. 35. 553-572. doi:10.2139/ssrn.1606674.

[14]. Augusto, Adriano & Conforti, Raffaele & Dumas, Marlon &

[15]. La Rosa, Marcello & Maggi, Fabrizio & Marrella, Andrea & Mecella, Massimo & Soo, Allar. (2017).
Automated Discovery of Process Models from Event Logs: Review and Benchmark. IEEE Transactions on
Knowledge and Data Engineering. doi:10.1109/TKDE.2018.2841877.

[16]. Holland, John H. Adaptation in Natural and Artificial Systems: An Introductory Analysis with Applications
to Biology, Control, and Artificial Intelligence. MIT Press, 1992.

[17]. Zhao, Rui, et al. “Deep Learning and Its Applications to Machine Health Monitoring.” Mechanical Systems
and Signal Processing, wvol. 115, Jan. 2019, pp. 213-37. University of Kentucky,
d0i:10.1016/j.ymssp.2018.05.050.

[18]. Kreps, Jay. “Kafka : a Distributed Messaging System for Log

[19]. Processing.” (2011).

[20]. Zaharia, Matei & Xin, Reynold & Wendell, Patrick & Das, Tathagata & Armbrust, Michael & Dave, Ankur
& Meng, Xiangrui & Rosen,

[21]. Josh & Venkataraman, Shivaram & Franklin, Michael & Ghodsi, Ali & Gonzalez, Joseph & Shenker, Scott
& Stoica, lon. (2016). Apache spark: A unified engine for big data processing. Communications of the
ACM. 59. 56-65. doi:10.1145/2934664.

[22]. O’Leary, Daniel. (2014). Embedding AI and Crowdsourcing in the Big Data Lake. Intelligent Systems,
IEEE. 29. 70-73. d0i:10.1109/M1S.2014.82.

[23]. Gajos, Krzysztof & Weld, Daniel & Wobbrock, Jacob. (2010). Automatically generating personalized user
interfaces with SUPPLE. Artificial Intelligence. 174. 910-950. doi:10.1016/j.artint.2010.05.005.

[24]. Box, G. E. P., & Jenkins, G. M. (1976). Time Series Analysis: Forecasting and Control. Holden-Day.

[25]. Montgomery, D.C., Peck, E.A. and Vining, G.G. (2012). Introduction to Linear Regression Analysis. Vol.
821, John Wiley & Sons, Hoboken.

[26]. Pidd, Michael. (1998). Computer Simulation in Management Science (4th. ed.). John Wiley & Sons, Inc.,
USA.

[27]. Markus, M. L. and Tanis, C. “The Enterprise System Experience-from Adoption to Success,” In: R. W.
Zmud, Ed., Framing the Domains of IT Management: Projecting the Future through the Past, Chapter 10,
Pinnaflex Educational Resources Inc., Cincinnati, 2000, pp. 173-207.

[28]. Esteves, Jose & Pastor, Joan. (2001). Enterprise Resource Planning Systems Research: An Annotated
Bibliography. Communication of AIS. 7. 1-52. doi:10.17705/1CAIS.00708.

[29]. Somers, Toni M., and Klara G. Nelson. “A Taxonomy of Players and Activities across the ERP Project Life
Cycle.” Information & Management, vol. 41, no

[30]. Ross, Jeanne & Vitale, Michael. (2000). The ERP Revolution: Surviving vs. Thriving. Information Systems
Frontiers. 2. 233-241. d0i:10.1023/A:1026500224101.

[31]. Rahm, Erhard & Do, Hong. (2000). Data Cleaning: Problems and Current Approaches. IEEE Data Eng.
Bull.. 23. 3-13.

[32]. Khatri, Vijay & Brown, Carol. (2010). Designing data governance. Commun. ACM. 53. 148-152.
d0i:10.1145/1629175.1629210.

[33]. Batini, Carlo & Scannapieco, Monica. (2006). Data Quality: Concepts, Methodologies and Techniques.
d0i:10.1007/3-540-33173-5.

60



Gudala M Euro. J. Adv. Engg. Tech., 2022, 9(1):54-61

[34]. Domingos, Pedro. (2012). A Few Useful Things to Know About Machine Learning. Commun. ACM. 55.
78-87. d0i:10.1145/2347736.2347755.

[35]. Goodfellow, 1., Bengio, Y., & Courville, A. (2016). Deep Learning. MIT Press.

[36]. Sambamurthy, V. & Bharadwaj, Anandhi & Grover, Varun. (2003). Shaping Agility Through Digital
Options: Reconceptualizing the Role of Information Technology in Contemporary Firms. MIS Quarterly. 27.
237-263. d0i:10.2307/30036530.

[37]. Chaudhuri, Surajit & Dayal, Umeshwar & Narasayya, Vivek. (2011). An Overview of Business Intelligence
Technology. Commun. ACM. 54. 88-98. doi:10.1145/1978542.1978562.

[38]. Kumar, Vikas, et al. “The Impact of Operations Performance on Customer Loyalty.” Service Science, vol. 3,
no. 2, June 2011, pp. 158-71. doi:10.1287/serv.3.2.158.

[39]. Voigt, Paul & Bussche, Axel. (2017). The EU General Data Protection Regulation (GDPR): A Practical
Guide. doi:10.1007/978-3-31957959-7.

[40]. Mittelstadt, Brent & Allo, Patrick & Taddeo, Mariarosaria & Wachter, Sandra & Floridi, Luciano. (2016).
The Ethics of Algorithms: Mapping the Debate. Big Data & Society. doi:10.1177/2053951716679679.

[41]. Bughin, J., et al. (2018). Artificial Intelligence: The Next Digital Frontier? McKinsey Global Institute.

[42]. Calo, R. (2017). Artificial Intelligence Policy: A Primer and Roadmap. UC Davis Law Review, 51, 399.

[43]. LeCun, Yann & Bengio, Y. & Hinton, Geoffrey. (2015). Deep

[44]. Learning. Nature. 521. 436-44. doi:10.1038/nature14539.

[45]. Chesbrough, Henry. (2003). Open Innovation: The New Imperative for Creating and Profiting From
Technology.

[46]. Tapscott, D. and Tapscott, A. (2016) Blockchain Revolution: How the Technology behind Bitcoin Is
Changing Money, Business, and the World. Penguin, New York. Amazon Link.

[47]. Preskill, John. “Quantum Computing in the NISQ Era and Beyond.” Quantum, vol. 2, Aug. 2018, p. 79.
doi:10.22331/g-2018-08-06-79.

[48]. Wilson, H. J., & Daugherty, P. R. (2018). Collaborative Intelligence: Humans and Al Are Joining Forces.
Harvard Business Review, 96(4), 114-123.

61



