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Guide to End-to-End Production-Grade Generative AI Lifecycle 

 

1. Start: Generative AI Project 

This is the inception point of your Generative AI project. It's where you identify a problem or 

opportunity that could benefit from AI-generated content or decision-making. 
 

2. Business Analysis 

• Objective: Understand the business context, goals, and constraints of the project. 

• Key Activities:  

o Identify stakeholders and their requirements 

o Define success metrics and KPIs 

o Assess budget and resource constraints 

o Analyse potential risks and regulatory considerations 

• Outcome: A clear project charter and business case for the Generative AI application 
 

3. Assess Task Requirements 

A crucial phase where you break down the GenAI task into its core components. 

3.1 Domain Knowledge 

• Question: Does the task require specific expert knowledge? 

• Considerations:  

o Depth of domain expertise needed 

o Availability of domain experts for consultation 

• Impact: Influences model selection and fine-tuning approach 

3.2 Task Complexity 

• Assess whether the task is simple or complex 

• Considerations:  

o Number of steps involved 

o Interdependencies between steps 

o Variability of inputs and outputs 

• Impact: Determines the sophistication of the techniques required 

3.3 Data Availability 

• Evaluate the quantity, quality, and type of data available 



• Considerations:  

o Data sources (internal, external, public) 

o Data formats and structures 

o Data privacy and security requirements 

• Impact: Influences choice of model, training approach, and potential need for data 

augmentation 

3.4 Reasoning Needs 

• Determine if the task requires multi-step reasoning or simple pattern matching 

• Considerations:  

o Logical dependencies in the task 

o Need for explanations or step-by-step solutions 

• Impact: Guides the choice of prompting techniques and model architecture 

3.5 LLM Deployment 

• Decide on the deployment strategy for the Language Model 

• Options:  

o API-based: Using services like OpenAI, Gemini-pro or Anthropic Claude 

o Self-hosted: Running the LLM on your own infrastructure 

o Cloud-hosted: Deploying the LLM on cloud platforms like Azure AI, AWS, Vertex 

AI 

• Considerations:  

o Control needs 

o Scalability requirements 

o Privacy and security concerns 

o Budget constraints 

• Impact: Affects the entire development and operational pipeline 
 

4. Data Governance Setup 

• Objective: Establish policies and procedures for data handling 

• Key Activities:  

o Define data ownership and access rights 

o Implement data quality assurance processes 

o Ensure compliance with data protection regulations (like GDPR, CCPA) 



• Outcome: A robust framework for responsible data management 

5. Data Management Strategy 

• Objective: Plan how data will be collected, stored, and used throughout the AI lifecycle 

• Key Activities:  

o Design data collection and storage architecture 

o Implement data versioning and lineage tracking 

o Set up data preprocessing and augmentation pipelines 

• Outcome: A scalable and efficient data infrastructure 
 

6. Model Selection 

• Objective: Choose the most appropriate base model for your task 

• Options:  

o Open Source: Models like Llama3, Phi3, Mistral etc 

o Proprietary: Models from companies like OpenAI, Google, Anthropic etc 

o Custom: Developing a model from scratch or heavily modifying an existing one 

• Considerations:  

o Model capabilities and performance 

o Licensing and usage restrictions 

o Customization needs 

o Deployment constraints 

• Outcome: Selection of a base model that best fits the project requirements 
 

7. Knowledge Integration Strategies 

Based on the type of domain knowledge required, choose appropriate strategies: 

7.1 Fine-tuning (for static knowledge) 

• Process of further training a pre-trained model on domain-specific data 

• Use when: Domain knowledge is relatively stable and can be encoded in training data 

• Considerations:  

o Amount of domain-specific data available 

o Computational resources required 

o Potential for catastrophic forgetting 

o I think, for most use cases, RAG is sufficient 



7.2 RAG Techniques (for dynamic knowledge) 

Retrieval-Augmented Generation for incorporating up-to-date or context-specific information 

7.2.1 Basic RAG 

• Simple retrieval of relevant information to augment model input 

• Use when: Task requires access to a broad knowledge base 

7.2.2 Advance RAG 

• Check this Link for Advance RAG techniques 

• Use when: Task involves complex reasoning or multi-hop questions 
 

8. Prompting Strategies 

Choose based on task complexity: 

8.1 Advanced Prompting 

• For complex tasks requiring sophisticated interaction with the model 

• Techniques:  

o Check this link for different Prompt Techniques 

8.2 Basic Prompt Engineering 

• For simpler tasks or when working with highly capable models 

• Focus on clear, concise instructions and examples 
 

9. Data Integration 

Handle different data sources: 

9.1 Function Calling (for external data) 

• Implement API calls or database queries within the AI workflow 

• Ensure proper error handling and data validation 

9.2 Data Pipeline Setup (for internal data) 

• Design ETL (Extract, Transform, Load) processes 

• Implement data quality checks and preprocessing steps 
 

10. Reasoning Techniques 

For tasks requiring multi-step reasoning: 

10.1 Chain-of-Thought 

• Prompt the model to show its work step-by-step 

• Useful for mathematical or logical reasoning tasks 

https://github.com/genieincodebottle/generative-ai/blob/main/genai_usecases/rag/advance_rag_decision_flow_chart.pdf
https://github.com/genieincodebottle/generative-ai/blob/main/genai_usecases/prompt-engineering/prompt_engineering.ipynb


10.2 Tree-of-Thought 

• Generate multiple reasoning paths and evaluate them 

• Beneficial for complex problem-solving tasks 

      10.3 Self-Consistency Reasoning 

• Generate multiple independent solutions to a problem and select the most consistent one 

• Improves reliability by cross-checking outputs and reducing errors or inconsistencies 
 

11. Autonomy Implementation 

If the task requires autonomous decision-making: 

11.1 Agents 

• GenAI agents are AI systems that use large language models to perform tasks autonomously. 

They can understand complex instructions, generate relevant outputs, and potentially chain 

multiple steps together to accomplish goals. 

12. Strategy Combination 

• Integrate chosen techniques into a coherent system architecture 

• Ensure compatibility between different components 

• Design interfaces between various subsystems 
 

13. Version Control & Experiment Tracking 

• Set up version control for code, models, and data 

• Implement experiment tracking to log hyperparameters, metrics, and results 

• Use tools like Git, DVC, MLflow etc etc.. 
 

14. Initial Implementation 

• Develop a prototype or minimum viable product (MVP) 

• Focus on core functionality and key performance indicators 
 

15. Performance Evaluation 

• Define and implement relevant metrics (e.g., accuracy, latency, resource usage) 

• Conduct thorough testing on diverse datasets 

• Analyse failure cases and edge scenarios 
 

16. Production Readiness Assessment 

Evaluate the system's readiness for real-world deployment: 

16.1 Latency Requirements 



• Measure and optimize response times 

• Consider batch processing vs. real-time inference 

16.2 Scalability Needs 

• Assess ability to handle increased load 

• Plan for horizontal and vertical scaling strategies 

16.3 Guardrails in GenAI Systems 

• Implement ethical constraints and safety measures to control AI behaviour 

• Establish boundaries for content generation and limit potential misuse 

16.4 Security & Privacy 

• Implement encryption, access controls, and audit logs 

• Ensure compliance with relevant security standards 

16.5 Monitoring & Logging 

• Set up comprehensive logging and monitoring systems 

• Implement alerting for critical issues 

16.6 Regulatory Compliance 

• Ensure adherence to relevant laws and regulations 

• Implement necessary documentation and audit trails 

16.7 Cost Considerations 

• Estimate operational costs (compute, storage, API calls) 

• Optimize for cost-efficiency without compromising performance 
 

17. Optimization & Infrastructure Setup 

• Fine-tune model and system performance 

• Set up production infrastructure (servers, databases, load balancers) 

• Implement caching and optimization strategies 
 

18. Integration Requirements 

Ensure smooth integration with existing systems: 

18.1 Backend Integration 

• Design and implement APIs for interacting with the AI system 

• Ensure proper documentation and version control 

18.2 Frontend Integration 



• Develop user interfaces for interacting with the AI 

• Ensure responsive and intuitive design 
 

19. Testing 

• Conduct unit tests, integration tests, and end-to-end tests 

• Perform stress testing and security audits 
 

20. User Acceptance Testing 

• Conduct trials with real users 

• Gather and analyse feedback 
 

21. Deployment Strategy 

Plan for smooth rollout: 

21.1 Gradual Rollout 

• Implement canary releases or blue-green deployments 

• Monitor closely and be prepared to rollback if issues arise 

21.2 Monitoring in Production 

• Continuously monitor system performance, usage, and errors 

• Set up dashboards for real-time visibility 
 

22. Ongoing Evaluation 

• Regularly assess system performance against KPIs 

• Gather user feedback and analyse usage patterns 
 

23. Continuous Learning & Updating 

• Implement processes for regular model updates 

• Stay informed about new AI/GenAI techniques and integrate when beneficial 
 

24. Maintain & Scale 

• Conduct regular maintenance (updates, optimizations) 

• Scale resources as needed to meet demand 

• Continuously refine and improve the system based on real-world performance 
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