
                                                                         © 2025 IJNRD | Volume 10, Issue 9 September 2025 | ISSN: 2456-4184 |IJNRD.ORG 
 

IJNRDTH00233 International Journal of Novel Research and Development (www.ijnrd.org) 
 

 

250 

ARTIFICIAL INTELLIGENCE MANAGEMENT SYSTEMS 
 

AUTHOR DR. SURESH VIDYASAGAR MENON 
INTERNATIONAL CERTIFICATION SERVICES PVT LTD -BANGALORE-INDIA    

 

        Abstract : 

 

 

Artificial Intelligence (AI) refers to the simulation of human intelligence in machines that are programmed to think, learn, and make decisions. These systems can perform tasks that typically require human cognition—

such as understanding language, recognizing patterns, solving problems, and making predictions. 

Core Capabilities of AI 

 

Machine Learning (ML): Algorithms that learn from data and improve over time without being explicitly programmed. 

 

Natural Language Processing (NLP): Enables machines to understand, interpret, and generate human language (e.g., chatbots, translation tools). 

 

Computer Vision: Allows machines to interpret and analyze visual information from the world (e.g., facial recognition, image classification). 

 

Reasoning & Decision-Making: AI systems can evaluate options and make decisions based on logic or probabilistic models. 

 

Robotics: AI embedded in physical machines to perform tasks autonomously (e.g., warehouse automation, surgical robots). 

 

As AI becomes more powerful, it raises critical questions around: 

 

Bias and fairness 

 

Transparency and explainability 
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Privacy and data protection 

 

Accountability and safety 

 

This is where standards like ISO/IEC 42001:2023 come into play—providing a structured framework for managing AI responsibly. 

WHAT IS ARTIFICIAL INTELLIGENCE… 
 

 

Industry AI Use Case Example 

Healthcare Diagnosing diseases from medical images 

Finance Fraud detection and algorithmic trading 

Manufacturing Predictive maintenance and quality control 

Retail Personalized recommendations and inventory 

Legal Contract analysis and legal research 

Cybersecurity Threat detection and automated response 
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FOUNDATION OF AI 

 
• Philosophy governing the rational part of the mind 

• Mathematics ( What are formal Rules to draw valid Conclusions, what can be computed, how do we reason with uncertain information) 

• Economics (How should we make decisions by our preferences, how should we do this when others may not go along, how should we do this when the payoff may be far in the future) 

• Neuroscience (The development of brain-machine interfaces for both sensing and motor control. A remarkable finding from this work is that the brain is able to adjust itself to interface successfully 
with an external device, treating it like any other sensory organ or limb. 

HISTORY OF AI 

 
• Inception of Artificial Intelligence (1943-1956) work was done by Warren Mc Culloch and Walter Pits 

• A Dose of Reality (1966-1973), where Simon made predictions that within 10 years, a computer would be a chess champion and a significant mathematical theorem would be proved by the system. 

• Expert Systems(1969-1986) Several researchers, including Eugene Charniak at MIT suggested that robust language understanding would require general knowledge about the world and a general 
method for using that knowledge 

• The return of Neural Networks(1986-Present) 

• Deep Learning (2011-Present) The term deep learning refers to machine learning using multiple layers of simple, adjustable computing elements, which have been used in speech recognit ion and 
then in visual object recognition and robotics. 
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Languages Used to Develop AI Tools 

 

 

 

 

Language Strengths in AI Context Common Use Cases 

 

Python 

- Rich ecosystem of AI/ML libraries (e.g., TensorFlow, 

PyTorch, scikit-learn) 

- Easy syntax and readability 

- Strong community support 

 

Machine learning, deep learning, NLP, data analysis 

R 
- Excellent for statistical analysis and visualization 

- Strong support for data science packages 
Statistical modeling, data mining, bioinformatics 

 

Java 
- Scalable and portable 

- Good for large enterprise systems 

- Libraries like Deeplearning4j 

 

AI in enterprise applications, NLP, robotics 

 

C++ 
- High performance and control over system resources 

- Used in real-time systems 
Game AI, embedded systems, performance-critical AI 

 

 

 

Examples of AI Tools are Microsoft Co Pilot, Gamma. app, Google Gemini, Perplexity Pro, Meta AI, etc 

 

AI & NATURAL LANGUAGE PROCESSING 

 
• About 100,000 years ago, humans learnt how to speak, and about 5,000 years ago, they learnt to write. The complexity and diversity of human language set Homo Sapiens apart from all other 

species. 

• There are three primary reasons for computers to do Natural language processing 
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• 1. To communicate with humans 

• 2. To Learn 

• 3. To advance the scientific understanding of languages and language use, using the tools of AI in conjunction with linguistics, cognitive psychology, and neuroscience 
 

RISKS OF AI 

• Risks of AI 

• 1. Bias and Discrimination 

• Algorithms may inherit biases from training data, leading to unfair outcomes. 

• Risk of reinforcing systemic inequalities in hiring, lending, and law enforcement. 

• 2. Privacy and Surveillance 

• AI systems can process sensitive personal data at scale. 

• Raises concerns about consent, data ownership, and intrusive monitoring. 

• 3. Security Vulnerabilities 

• AI can be exploited for cyberattacks (e.g., deepfakes, adversarial inputs). 

• Autonomous systems may be hijacked or behave unpredictably. 

• 4. Job Displacement 

• Automation threatens roles in manufacturing, customer service, and transport. 

• Requires reskilling and policy intervention to mitigate socioeconomic impact. 

• 5. Accountability and Transparency 

• Black-box models make it difficult to explain decisions. 

• Challenges in assigning liability when AI systems fail or cause harm. 

• 6. Ethical and Existential Risks 

• Misaligned objectives in powerful AI systems could lead to unintended consequences 

• Long-term concerns about superintelligence and loss of human control. 
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Benefits of AI 

 Benefits of AI 

1. Efficiency and Automation 

Automates repetitive tasks, reducing human error and operational costs. 

Enhances productivity in sectors like manufacturing, logistics, and finance. 

2. Data-Driven Decision Making 

Analyzes vast datasets to uncover patterns and insights. 

Supports predictive analytics in healthcare, marketing, and risk management. 

3. Personalization and User Experience 

Powers recommendation engines (e.g., Netflix, Amazon). 

Enables adaptive learning platforms and personalized healthcare plans. 

4. Innovation and Discovery 

Accelerates drug discovery and materials science through simulation. 

Facilitates breakthroughs in climate modeling and space exploration. 

5. Enhanced Safety 

AI in autonomous vehicles can reduce accidents. 

AI-powered surveillance can detect threats in real time. 

 

THE AI LIFE CYCLE 

AI Life Cycle Overview 

The AI life cycle outlines the stages involved in developing, deploying, and maintaining AI 

systems: 

Problem Definition 

Identify business goals and define the AI use case. 

Data Collection & Preparation 

Gather, clean, and label data relevant to the problem. 
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Model Development 

Select algorithms, train models, and tune parameters. 

Evaluation & Validation 

Test model performance using metrics like accuracy, precision, recall. 

Deployment 

Integrate the model into production systems or workflows. 

Monitoring & Maintenance 

Track performance, retrain with new data, and manage model drift. 

Governance & Compliance 

Ensure ethical use, transparency, and adherence to standards (e.g., ISO 42001:2023). 
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AI LIFE CYCLE DIAGRAM 
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WHAT IS MACHINE LEARNING 

 

• Machine learning is a branch of artificial intelligence (AI) that enables systems to learn from data and improve their 

performance over time without being explicitly programmed. Instead of following fixed rules, machine learning 

algorithms identify patterns and make decisions based on experience—much like how humans learn from observation and 

feedback. 

Core Concept 

• At its heart, machine learning involves: 

• Input data: Examples, observations, or measurements. 

• Algorithms: Mathematical models that process the data. 

• Learning process: Adjusting internal parameters to improve predictions or decisions. 

• Output: Predictions, classifications, recommendations, or actions. 

•  Real-World Applications 

• Healthcare: Diagnosing diseases from medical images. 

• Finance: Detecting fraudulent transactions. 

• Retail: Personalizing product recommendations. 

• Manufacturing: Predictive maintenance of equipment. 

• Autonomous Systems: Self-driving vehicles and drones. 

 

MODEL FUNCTION BASED REFLEX AGENT 

 

• Function { MODEL-BASED-REFLEX-AGENT(percept) returns an action 

• Persistent: state, the agent’s current conception of the world state 

• Transition_model, a description of how the next state depends on the current state and the action 

• Sensor_mode, a description of how the current world state is reflected in the agents percepts 

• Rules, a set of condition-action rules 

• Action, the most recent action , initially none 

• State <-- Update-State (State,action,percept,transition model, Sensor_model) 

• Rule<--Rule-Match(State,rules) 

• Action<--rule.Action 

Type Description Example Use Case 

Supervised 

Learning 

Learns from labeled 

data (input-output 

pairs). 

Email spam 

detection, fraud 

detection 

Unsupervised 

Learning 

Finds patterns in 

unlabeled data. 

Customer 

segmentation, 

anomaly detection 

 

Reinforcement 

Learning 

Learns by interacting 

with an environment 

and receiving feedback 

(rewards). 

 
Game playing, 

robotics, self- 

driving cars 
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• Return Action } 

 

Logical Agents 

 

• Funtion KB-AGENT(Percept) Returns an action 

• Persistent KB, a Knowledge base 

• t, a counter, initially 0 , indication time 

• tell (KB,MAKE-PERCEPT-SENTENCE(percept,t)) 

• action <-- ASK(KB,MAKE-ACTION-QUERY(t)) 

• TELL(KB,MAKE-ACTION-SENTENCE(action,t)) 

• T<--t+1 

• Return action 

• The above program is a generic knowledge-based agent. Given a percept, the agent adds the percept to its knowledge base, asks the knowledge base for the best action, and tells the 

knowledge base that it has taken that action 

 

Introduction to ISO 42001:2023… 

 

Overview of ISO/IEC 42001:2023 

• ISO/IEC 42001:2023 is the first international standard dedicated to the management of artificial intelligence (AI) systems. It provides a comprehensive framework for organizations to establish, 
implement, maintain, and continually improve an Artificial Intelligence Management System (AIMS). 

•  Purpose and Scope 

• Objective: To ensure the responsible development, deployment, and use of AI technologies. 

• Applicability: Designed for any organization—public, private, or non-profit—that develops, provides, or uses AI-based products or services. 
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• Coverage: 

• Ethical and secure AI practices 

• Risk and opportunity management 

• Transparency, traceability, and reliability. Continuous improvement of AI systems 

• Structure of the Standard 

• ISO/IEC 42001 follows the High-Level Structure (HLS) common to other ISO management system standards (e.g., ISO 9001, ISO 27001), including: 

• Key Benefits 

•  Ethical AI Governance: Aligns AI practices with societal values and legal requirements 

•  Risk Mitigation: Proactively identifies and controls AI-related risks 

•  Operational Efficiency: Streamlines AI processes and reduces incidents 

•  Regulatory Alignment: Supports compliance with emerging AI regulations 

•  Stakeholder Trust: Demonstrates accountability and transparency in AI use 
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Introduction to ISO 42001:2023… 

Clause Description 

 

Context of the Organization 
Understanding internal and external factors affecting 

AI use 

 

Leadership 
Commitment and responsibilities of top 

management 

Planning Risk assessment and mitigation strategies 

Support Resources, competence, and documentation 

Operation Controls for AI lifecycle activities 

Performance Evaluation Monitoring, measurement, analysis, and evaluation 

 

Improvement 

 

Corrective actions and continual enhancement 

http://www.ijnrd.org/


                                                                         © 2025 IJNRD | Volume 10, Issue 9 September 2025 | ISSN: 2456-4184 |IJNRD.ORG 
 

IJNRDTH00233 International Journal of Novel Research and Development (www.ijnrd.org) 
 

 

262 

What is ISO 42001:2023 

 

• What is ISO/IEC:? ISO/IEC 42001:2023 is the first international standard specifically dedicated to Artificial Intelligence Management Systems (AIMS). 

• Published by the International Organization for Standardization (ISO) and the International Electrotechnical Commission (IEC), it provides a comprehensive framework for organizations to 

manage the myriad risks and opportunities associated with AI. 

• International Standard for AIMS: It serves as a globally recognized benchmark for responsible AI, helping organizations demonstrate their commitment to ethical and effective AI 

development and deployment. This standardization promotes interoperability and builds global confidence in AI technologies. Specifies Requirements for AIMS. The standard details precise 

requirements for establishing, implementing, maintaining, and continually improving an AIMS. 

• This includes guidelines on risk assessment, data governance, performance monitoring, and stakeholder engagement, ensuring a holistic approach to AI management. Applicability Across 

Sectors ISO 42001 is designed to be versatile and applicable to any organization, regardless of its size, type, or the nature of its AI activities. 

•  Whether an organization develops, provides, or merely uses AI based products or services, the standard offers relevant guidance for responsible integration. By adopting ISO 42001, 

organizations can build a structured approach to managing AI, ensuring that their systems are developed and used in a way that aligns with ethical principles and societal values, while also 

mitigating potential liabilities 

 

Why is ISO 42001 Crucial for Modern Organizations 

 

• ISO/IEC 42001:2023 is a landmark standard that plays a pivotal role in shaping how modern organizations manage artificial intelligence responsibly and effectively. Here's why it's crucial: 

•  Strategic Importance of ISO/IEC 42001:2023 

• 1. First-of-its-kind AI Management Framework 

• It’s the world’s first international standard for Artificial Intelligence Management Systems (AIMS). 

• Provides a structured approach to govern AI systems across their lifecycle—from development to deployment and monitoring. 

• 2. Risk and Opportunity Management 

• Helps organizations identify, assess, and mitigate risks associated with AI, including ethical, legal, and operational concerns. 

• Enables proactive opportunity management by aligning AI initiatives with strategic goals. 

• 3. Trust, Transparency, and Accountability 

• Promotes traceability and transparency in AI decision-making processes. 

• Builds stakeholder trust by demonstrating responsible AI practices and governance. 
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• 4. Regulatory and Market Alignment 

• Supports compliance with emerging AI regulations and ethical guidelines. 

• Enhances market positioning by showcasing commitment to safe and accountable AI use. 

• 5. Cross-Industry Applicability 

• Designed to be scalable and adaptable across sectors—from healthcare and finance to manufacturing and public services. 

• Applicable to organizations of any size, whether they develop or simply use AI-based products. 

• 6. Continuous Improvement Culture 

• Encourages ongoing refinement of AI systems and governance structures. 

• Aligns with ISO’s broader quality management philosophy, fostering resilience and innovation. 

 

Key Components and Structure of ISO 42001:2023 
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The standard follows the High-Level Structure (HLS) used in other ISO management system standards like ISO 27001 and ISO 9001, ensuring compatibility and integration. 

• Clauses 4–10: Management System Framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Clause Title Purpose 

4 Context of the Organization 
Understand internal/external issues, 

stakeholder needs, and define AIMS scope 

5 Leadership 
Establish leadership commitment, roles, 

and responsibilities 

6 Planning 
Address risks, opportunities, and set 

objectives for AIMS 

 

7 

 

Support 

Manage resources, competence, 

awareness, communication, and 

documentation 

8 Operation 
Implement and control processes for AI 

system lifecycle 

9 Performance Evaluation 
Monitor, measure, analyze, and evaluate 

AIMS effectiveness 

10 Improvement 
Drive continual improvement and 

corrective actions 
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Key Components and Structure of ISO 42001:2023 

 

Annex A/B: Controls for Responsible AI Governance 

These controls are grouped into thematic areas, each with specific objectives and implementation requirements: 

• Sample Control Categories 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Category Objective 

 

A.2/B.2 – Policies for AI 
Define management direction aligned with 

business needs 

 

A.3/B.3 – Internal Organization 
Ensure accountability and governance 

structures 

 

A.4/B.4 – Resources 
Identify and manage AI system components 

and assets 

 

A.5/B.5 – Impact Assessment 
Evaluate societal, individual, and group-level 

impacts 

 

A.6/B.6 – AI Lifecycle 

 

Govern design, development, deployment, 

and decommissioning 

 

A.7/B.7 – Data Management 
Address data quality, provenance, and ethical 

use 
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• ANNEX (A) – 1 to 10 Controls are Given 

• ANNEX (B) - 1 to 10 (Implementation Guidelines for AI Controls 

• ANNEX (C) - 1 to 7 (Potential AI Related Organization Objectives and Risk Sources) 

• ANNEX (D) - Use of AI Management System across domains or sectors, e.g, Defense, transport, finance, etc 

 

Benefits of ISO 42001 Implementation 

• Implementing ISO/IEC 42001:2023 offers a strategic advantage for organizations leveraging artificial intelligence. This standard introduces a structured framework for an Artificial Intelligence Management System 

(AIMS), ensuring responsible, ethical, and effective AI governance. Here are the key benefits: 

 

•  Strategic and Operational Benefits 

 

• Enhanced Trust and Ethical Assurance 

• Demonstrates commitment to ethical AI use, boosting stakeholder confidence. 

• Promotes transparency, accountability, and fairness in AI systems. 

 

• Regulatory Alignment 

• Positions organizations to comply with emerging regulations like the EU AI Act. 

• Reduces legal and reputational risks by aligning with global governance standards. 

 

• Competitive Differentiation 

 

• Signals leadership in responsible AI development. 

 

• Strengthens brand reputation and market positioning. 

 

•  Risk and Lifecycle Management 
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• Comprehensive Risk Management 

• Identifies and mitigates risks such as bias, data privacy issues, and algorithmic opacity. 

• Encourages proactive strategies for ethical and operational resilience. 

 

• Lifecycle Approach 

 

• Covers AI system development, deployment, maintenance, and decommissioning. 

 

• Promotes sustainability and long-term efficiency. 

 

•  Continuous Improvement and Governance 

 

• Structured Governance 

• Establishes clear roles, responsibilities, and decision-making channels. 

• Encourages leadership commitment and oversight of AI initiatives. 

 

• Continuous Improvement 

 

• Integrates feedback loops and performance monitoring. 

 

• Drives iterative enhancements to AI systems and governance practices. 

 

SIMILARITIES BETWEEN ISO 42001-9001-27001 
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http://www.ijnrd.org/


                                                                         © 2025 IJNRD | Volume 10, Issue 9 September 2025 | ISSN: 2456-4184 |IJNRD.ORG 
 

IJNRDTH00233 International Journal of Novel Research and Development (www.ijnrd.org) 
 

 

269 

Case Study –Microsoft 

•  Case Study: Microsoft – ISO/IEC 42001 Certification for Azure AI and Security Copilot 

• Company Profile: 

• Name: Microsoft 

• Division: Azure AI and Microsoft Security Copilot 

• Scope: AI services across cloud infrastructure and cybersecurity 

• Objective: To demonstrate leadership in responsible AI governance and provide customers with certified assurance that Microsoft's AI services meet international standards for ethical, secure, and 
transparent AI deployment. 

• Implementation Highlights: 

• Certified Services: 

• Azure AI Foundry Models (including Azure OpenAI models) 

• Microsoft Security Copilot 

• Governance Framework: 

• Built on Microsoft’s Responsible AI Standard 

• Structured around four pillars: Govern, Map, Measure, and Manage 

• Third-Party Validation: 

• Certification achieved through independent audit, validating Microsoft’s AI Management System (AIMS) 

• Benefits to Customers: 

• Inherited governance controls aligned with ISO/IEC 42001:2023 

• Accelerated compliance with emerging regulations like the EU AI Act 

• Increased transparency and trust in Microsoft’s AI risk management practices 

• Enhanced confidence in deploying AI in regulated industries 

• Strategic Impact: This certification positions Microsoft as a global leader in responsible AI, reinforcing its commitment to ethical innovation and regulatory alignment. 

 

Future of AI 

• AI Systems are at the Cusp of moving from primarily software-only systems to useful embedded robotic systems. The state of robotics today is roughly comparable to the state of personal 

computers in the early 1980s; at that time, personal computers were becoming available, but it would take another decade before they became commonplace 
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