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Agentic AI Fundamentals and Core 

Technical Skills 

A practical learning guide for understanding intelligent agents, their 

architecture, and the technical capabilities needed to design and build 

them. 
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1. Agentic AI Fundamentals  

Agentic AI refers to AI systems that can do more than generate responses. These systems 

can interpret goals, plan steps, use tools, maintain context, and take actions within 

defined boundaries. In simple terms, an agentic AI system behaves like a goal-oriented 

digital worker: it receives an objective, decides what needs to happen next, and uses 

available tools or knowledge sources to complete the task.  

1.1 Understand what Agentic AI is  

Agentic AI is built around autonomy, reasoning, and action. Instead of waiting for a user 

to provide every instruction, an AI agent can break a broader objective into smaller tasks 

and execute them through a controlled workflow. For example, if a user asks an agent to 

prepare a weekly project status report, the agent may retrieve project updates, 

summarize risks, check overdue tasks, draft the report, and suggest next actions.  

 Goal orientation: The agent works toward an outcome, such as resolving a ticket 

or preparing a report.  

 Planning: It decides the sequence of steps needed to complete the goal.  

 Tool use: It can call APIs, search databases, retrieve documents, or trigger 

workflows.  

 Feedback loop: It observes results, adjusts its plan, and continues until the task 

is complete or escalation is required.  
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1.2 Learn Agentic AI vs. traditional AI/chatbots  

Traditional AI systems and chatbots usually respond to direct prompts. They are useful 

for answering questions, generating content, or following predefined conversation flows. 

Agentic AI goes further by deciding which steps to take and which tools to use. The key 

difference is that a chatbot primarily reacts, while an agent can plan and act within a 

governed environment.  

Aspect  Traditional chatbot  Agentic AI  

Primary behavior  Responds to user prompts  Plans and executes multi-

step tasks  

Workflow  Mostly linear  Iterative and adaptive  

Tool usage  Limited or scripted  Can call tools, APIs, and 

systems dynamically  

Example  Answers “What is my leave 

balance?”  

Checks leave balance, 

reviews policy, drafts a leave 

request, and submits it for 

approval  
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1.3 Understand agent architecture and workflows  

A typical agent architecture includes a language model, planner, tools, memory, retrieval 

layer, workflow engine, and guardrails. The language model interprets the request, the 

planner breaks it into steps, tools execute specific actions, and memory preserves 

relevant context across the workflow. In production, guardrails are essential to control 

permissions, stop unsafe actions, and route low-confidence cases to humans.  

1. Receive goal: The user gives an objective, such as “prepare a vendor risk 

summary.”  

2. Plan steps: The agent identifies required sources, checks, and outputs.  

3. Call tools: It searches documents, queries systems, or invokes APIs.  

4. Observe results: It reviews tool outputs and identifies missing information.  

5. Refine or complete: It either performs another step or produces the final 

response.  
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2. Core Technical Skills  

Building Agentic AI requires a blend of software engineering, AI literacy, system 

integration, and responsible design. Learners do not need to master every technology at 

once, but they should understand how each component supports the agent’s ability to 

reason, retrieve information, and act safely.  

2.1 Python  

Python is one of the most useful programming languages for Agentic AI because it has 

strong libraries for APIs, data processing, machine learning, automation, and 

orchestration. A learner should be comfortable writing scripts, handling files, working 

with JSON, managing errors, and using packages.  

 Write functions to separate logic into reusable blocks.  

 Use dictionaries and lists to manage structured data.  

 Read and write JSON files, which are commonly used in API responses.  

 Handle exceptions so the agent can recover from failed tool calls.  

 Example: a Python script can call a weather API, parse the response, and return a 

concise forecast to an AI agent.  
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2.2 APIs and tool calling  

APIs allow agents to interact with external systems. Tool calling is the structured method 

by which an AI model requests a specific action, such as searching a knowledge base, 

creating a support ticket, checking inventory, or sending a notification. Good tool design 

should be narrow, permission-aware, and easy to validate.  

 API basics: Understand endpoints, requests, responses, authentication, and 

status codes.  

 Tool schema: Define what inputs a tool accepts and what output it returns.  

 Validation: Check user permission, input quality, and action risk before 

execution.  

 Example: An IT support agent may call a ticketing API to create an incident only 

after confirming severity, impacted service, and requester identity.  

2.3 LLM fundamentals  

Large Language Models, or LLMs, are the reasoning and language layer behind many 

agents. They interpret natural language, generate responses, summarize information, 

classify intent, and help decide what step to take next. However, LLMs can make mistakes, 

so agent systems must combine model output with tools, retrieval, validation, and human 

oversight.  
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 Understand prompts, system instructions, context windows, tokens, and 

temperature.  

 Know the difference between generation, classification, extraction, and reasoning 

tasks.  

 Learn why grounding responses in reliable data reduces hallucination risk.  

 Example: an LLM can summarize a 20-page policy, but a retrieval layer should 

provide the exact policy sections before the answer is generated.  

2.4 RAG and vector databases  

Retrieval-Augmented Generation, or RAG, connects an LLM to external knowledge. 

Instead of relying only on training data, the system retrieves relevant content from 

documents, databases, or search indexes and provides that context to the model. Vector 

databases support this process by storing text as embeddings, which allow semantic 

search based on meaning rather than exact keywords.  

 Chunking: Split documents into smaller sections that can be retrieved accurately.  

 Embeddings: Convert text into numerical representations for similarity search.  

 Retrieval: Find the most relevant chunks for a user query.  

 Generation: Use retrieved content to create a grounded answer.  

 Example: A compliance agent can retrieve the latest policy clause before 

answering whether an expense is reimbursable.  
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2.5 Memory and state management  

Memory and state management allow an agent to maintain continuity across steps and 

sessions. Short-term memory helps the agent remember what has happened in the 

current conversation or workflow. Long-term memory may store user preferences, prior 

decisions, or reusable facts, subject to privacy and governance rules. State management 

tracks where the agent is in a process, what has been completed, what failed, and what 

remains pending.  

 Conversation memory: Keeps track of the current user request and recent 

context.  

 Task state: Records completed steps, pending actions, and tool outputs.  

 Long-term memory: Stores durable information only when appropriate and 

permitted.  

 Failure handling: Enables the agent to retry, escalate, or stop safely.  

 Example: A project management agent remembers that a risk review is in 

progress, which risks have already been assessed, and which owners still need 

follow-up.  
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3. Agentic AI Frameworks  

Agentic AI frameworks help developers move from simple prompts to structured, reliable 

agent applications. These frameworks provide reusable patterns for tool calling, memory, 

orchestration, retrieval, observability, and multi-agent collaboration. The right 

framework depends on the use case: some are better for document-heavy RAG systems, 

some for stateful workflows, and others for role-based multi-agent teams.  

3.1 LangChain  

LangChain is a broad framework for building applications powered by large language 

models. It is useful when a solution needs to connect models with prompts, tools, 

retrievers, APIs, document loaders, vector stores, and external systems. LangChain is 

often used for rapid prototyping because it provides many integrations and reusable 

abstractions.  

 Best suited for: General LLM applications, tool-based agents, RAG pipelines, and 

integrations with many external services.  

 Strength: Large ecosystem and strong community support.  

 Example: A customer support agent can use LangChain to retrieve policy 

documents, call a CRM API, and draft a response for the service team.  
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3.2 LangGraph  

LangGraph is commonly used for stateful, graph-based agent workflows. Instead of 

designing the agent as one long chain, developers define nodes, edges, conditions, and 

shared state. This makes it easier to build workflows that branch, loop, pause for 

approval, or resume after interruption.  

 Best suited for: Complex workflows that require state, branching, retries, and 

human-in-the-loop steps.  

 Strength: Clear control flow for long-running or multi-step agents.  

 Example: A loan-processing agent can check documents, validate eligibility, ask a 

human reviewer for approval, and then continue the workflow based on the 

decision.  

3.3 CrewAI  

CrewAI is designed around the idea of role-based agent teams. Each agent is given a role, 

goal, and responsibilities, and the crew works together to complete a larger task. This 

mental model is easy for business users and project teams to understand because it 

resembles assigning work to specialists.  

 Best suited for: Multi-agent prototypes, role-based collaboration, research tasks, 

and business workflow simulations.  

 Strength: Simple structure for defining agents as specialists.  

http://www.gsdcouncil.org/
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 Example: A market research crew may include a research agent, analysis agent, 

quality review agent, and report-writing agent.  

3.4 AutoGen  

AutoGen is a multi-agent conversation framework originally associated with Microsoft 

Research. It focuses on agents communicating with each other through messages, where 

each agent may have its own role, tools, and instructions. It is useful for exploring 

collaborative problem solving, agent-to-agent communication, and research-style 

workflows.  

 Best suited for: Multi-agent conversations, experimentation, research 

workflows, and collaborative reasoning patterns.  

 Strength: Flexible agent-to-agent dialogue and task delegation.  

 Example: A coding assistant workflow may include a planner agent, developer 

agent, tester agent, and reviewer agent that exchange messages until the solution 

is complete.  

3.5 LlamaIndex  

LlamaIndex is especially strong for data-aware and retrieval-heavy applications. It 

started as a framework for connecting LLMs with private or external data and is widely 

used for RAG solutions. It provides tools for loading documents, creating indexes, 

retrieving relevant chunks, and building query engines or agents over knowledge 

sources.  
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 Best suited for: Document Q&A, knowledge assistants, enterprise search, policy 

assistants, and data-intensive agents.  

 Strength: Strong retrieval and indexing capabilities.  

 Example: An HR policy agent can use LlamaIndex to search leave policies, 

reimbursement guidelines, and holiday calendars before generating an answer.  

3.6 PydanticAI  

PydanticAI focuses on building reliable, typed AI agents in Python. It is useful when 

developers want structured inputs, validated outputs, dependency injection, and 

production-friendly contracts. Instead of treating every model response as free text, 

PydanticAI encourages developers to define clear schemas and validation rules.  

 Best suited for: Backend services, production agents, typed tool calling, and 

workflows where output structure matters.  

 Strength: Validation, type safety, and predictable outputs.  

 Example: A finance agent can return a validated risk summary with fields such as 

risk rating, rationale, owner, mitigation, and escalation required.  

  

http://www.gsdcouncil.org/


 
 

www.gsdcouncil.org                                                     13 
 

4. Build AI Agents  

Building AI agents is a practical engineering activity. It begins with a clear business goal, 

then expands into workflow design, tool integration, memory, state handling, multi-agent 

collaboration, and human oversight. A good agent should not only produce useful 

answers; it should also behave predictably, respect permissions, and know when to stop 

or escalate.  

4.1 Build a single-agent workflow  

A single-agent workflow is the simplest useful pattern. One agent receives the user’s goal, 

reasons through the task, calls tools if needed, and produces a result. This is appropriate 

when the task is focused and does not require multiple specialist agents.  

 Define the agent’s purpose in one sentence.  

 Describe what the agent is allowed and not allowed to do.  

 Provide clear instructions, examples, and output format rules.  

 Test with normal, edge-case, and failure-case prompts.  

 Example: A meeting-summary agent reads meeting notes and produces decisions, 

action items, risks, and unresolved questions.  
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4.2 Add tools and APIs  

Tools and APIs turn an agent from a text generator into an action-capable assistant. A tool 

should perform one clear function, such as searching a policy repository, creating a ticket, 

validating an invoice number, or sending a notification. The tool should also return 

structured results that the agent can interpret reliably.  

 Start with read-only tools before adding tools that change data.  

 Use authentication and role-based access control for enterprise systems.  

 Validate inputs before calling an external system.  

 Log tool calls for auditability and troubleshooting.  

 Example: An ITSM agent may first search the knowledge base, then check service 

health, and only then create or update an incident ticket.  

4.3 Implement memory and state  

Memory and state make an agent more useful during multi-step tasks. Memory helps the 

agent remember relevant context, while state tracks the workflow’s progress. Without 

state, an agent may repeat steps, lose intermediate results, or fail to recover from 

interruptions.  

 Short-term memory: Keeps the current conversation and recent decisions 

available.  
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 Workflow state: Tracks completed steps, pending tasks, retries, tool results, and 

approval status.  

 Long-term memory: Stores reusable information only when appropriate, 

consented, and governed.  

 Example: A procurement agent remembers that vendor validation is complete, 

contract review is pending, and finance approval is required before purchase 

order creation.  

4.4 Build multi-agent workflows  

Multi-agent workflows divide work among specialized agents. This can improve clarity, 

modularity, and quality when a task naturally requires different skills. However, multi-

agent systems also add cost, complexity, latency, and coordination risk. They should be 

used when the benefit of specialization is greater than the orchestration overhead.  

 Use one agent as an orchestrator or manager to coordinate the workflow.  

 Give each specialist agent a narrow role and clear success criteria.  

 Share only the context each agent needs to complete its task.  

 Include a review or quality-control step before final output.  

 Example: A project status workflow may use a data-collection agent, risk-analysis 

agent, schedule-review agent, and executive-summary agent.  
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4.5 Add human-in-the-loop controls  

Human-in-the-loop controls are essential for high-impact or high-risk workflows. The 

agent should pause and request review when an action affects customers, finances, legal 

commitments, security, compliance, or employee records. Human oversight helps ensure 

accountability and reduces the risk of incorrect or unauthorized actions.  

 Require approval before sending external communications or changing system 

records.  

 Escalate when confidence is low or the agent detects missing information.  

 Show the human reviewer the evidence, tool outputs, and recommended action.  

 Allow the reviewer to approve, reject, edit, or send the task back for more work.  

 Example: A finance agent may draft a payment exception recommendation, but a 

human approver must review the evidence before the exception is processed.  
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5. Production Skills  

Moving an AI agent from a prototype to production requires engineering discipline. A 

production agent must be evaluated continuously, observed during execution, protected 

by security controls, and monitored after deployment. The goal is not only to make the 

agent work once, but to make it reliable, explainable, recoverable, and safe under real-

world conditions.  

5.1 Agent evaluation  

Agent evaluation measures whether the agent is producing correct, useful, safe, and 

consistent outcomes. Unlike traditional software testing, agent evaluation must look at 

both the final answer and the path the agent took to get there. A response may look 

polished but still be wrong if the agent used the wrong source, skipped a required 

approval, or called the wrong tool.  

 Evaluate factual accuracy, relevance, completeness, tone, and policy compliance.  

 Test both normal user requests and edge cases such as missing data, ambiguous 

instructions, and tool failures.  

 Use human review for high-risk outputs and automated evaluators for repeatable 

checks.  
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 Example: A research agent should be scored on whether it uses reliable sources, 

summarizes accurately, cites evidence, and clearly separates facts from 

assumptions.  

5.2 Observability and tracing  

Observability gives teams visibility into what an agent did during a task. Tracing captures 

the sequence of model calls, prompts, retrieved documents, tool invocations, state 

changes, costs, latency, and errors. This is important because agent failures often happen 

in the middle of a workflow, even when the final response appears confident.  

 Trace each model call, tool call, retrieval step, and human approval point.  

 Capture inputs, outputs, latency, token usage, and error messages.  

 Use traces to debug why an agent selected a tool or produced a weak answer.  

 Example: If an IT support agent created the wrong ticket category, traces can 

show whether the error came from classification, retrieval, or API mapping.  

5.3 Error handling and retries  

Error handling ensures that an agent can respond safely when something goes wrong. 

Agents may face missing inputs, unavailable APIs, invalid tool responses, timeouts, 

permissions failures, or contradictory instructions. A good agent should not silently 

continue after a serious error; it should retry when appropriate, ask for clarification, or 

escalate.  
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 Use retries for temporary failures such as timeouts or rate limits.  

 Set maximum retry limits to avoid infinite loops and unnecessary cost.  

 Return clear fallback messages when the agent cannot complete a task.  

 Escalate high-impact failures to a person or support queue.  

 Example: If a payment validation API fails twice, the agent should stop, record the 

failure, and request human review rather than approving the payment.  

5.4 Security and guardrails  

Security and guardrails define what an agent is allowed to access, generate, and do. 

Because agents may interact with enterprise systems, they must follow identity, access, 

data protection, compliance, and audit requirements. Guardrails should be designed 

before deployment, not added after a failure.  

 Apply least-privilege access so the agent can only use required data and tools.  

 Prevent prompt injection by validating tool inputs and retrieved content.  

 Mask or avoid exposing sensitive personal, financial, or confidential information.  

 Require approvals for high-risk actions such as payments, account changes, or 

external communications.  

 Example: A payroll agent may summarize policy rules but should not modify 

employee salary records without authorized human approval.  
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5.5 Deployment and monitoring  

Deployment turns the agent into a controlled service that users can access. Monitoring 

keeps the service healthy after release. Teams should track technical measures such as 

latency, uptime, error rate, and cost, as well as quality measures such as answer accuracy, 

user satisfaction, escalation rate, and failed tool calls.  

 Start with a small pilot before scaling to a larger user group.  

 Version prompts, tools, evaluation datasets, and deployment configurations.  

 Set alerts for abnormal latency, cost spikes, repeated failures, or degraded quality.  

 Review production logs and traces regularly to improve the agent.  

 Example: A customer service agent can be released first to internal support teams 

before being exposed to customers.  
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6. Portfolio Projects  

Portfolio projects demonstrate that a learner can apply concepts in practical situations. A 

strong Agentic AI portfolio should show workflow design, tool integration, retrieval, 

evaluation, documentation, and responsible implementation. The objective is not to build 

a large product; it is to prove that the learner can design and explain a working agent 

system.  

6.1 Build a research agent  

A research agent gathers information from approved sources, extracts key points, 

compares evidence, and produces a structured summary. This project is useful because it 

demonstrates RAG, source evaluation, summarization, and citation discipline.  

 Input: a research question or topic.  

 Tools: web search, document retrieval, summarizer, and citation formatter.  

 Output: executive summary, key findings, evidence table, risks, and open 

questions.  

 Example: Build a research agent that compares three automation platforms and 

produces a vendor evaluation summary.  

http://www.gsdcouncil.org/


 
 

www.gsdcouncil.org                                                     22 
 

6.2 Build a workflow automation agent  

A workflow automation agent completes a repeatable business process by collecting 

inputs, validating rules, calling tools, and producing or updating records. This project 

demonstrates API usage, validation, state tracking, error handling, and human approval 

design.  

 Input: a request such as “create an onboarding checklist for a new employee.”  

 Tools: policy lookup, checklist generator, task creation API, and notification tool.  

 Controls: approval before assigning tasks or sending messages.  

 Example: Build an HR onboarding agent that creates a department-specific 

checklist and routes it to the hiring manager for review.  

6.3 Build a multi-agent system  

A multi-agent system uses multiple specialist agents to solve a larger task. This project is 

valuable because it shows orchestration, delegation, review, and coordination. It should 

include clear roles so that each agent has a defined responsibility and the overall system 

does not become chaotic.  

 Define an orchestrator agent to manage the workflow.  

 Create specialist agents for research, analysis, drafting, testing, and review.  

 Use structured handoffs so outputs from one agent become inputs for the next.  
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 Example: Build a project-reporting system with agents for schedule analysis, risk 

analysis, budget review, and executive summary creation.  

6.4 Document projects on GitHub  

Good documentation makes portfolio projects credible. A reviewer should be able to 

understand the problem, architecture, setup steps, design decisions, limitations, and 

evidence of testing. The GitHub repository should show not only code, but also the 

learner’s judgment and engineering thinking.  

 Include a clear README with problem statement, features, architecture, and setup 

instructions.  

 Add screenshots, sample prompts, sample outputs, and test cases.  

 Document known limitations and future improvements honestly.  

 Use environment variable examples instead of exposing secrets or API keys.  

 Example: A research-agent repository should include architecture diagrams, 

source policy, evaluation examples, and a short demo walkthrough.  
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7. Career Readiness  

Career readiness in Agentic AI means connecting technical learning to practical job 

expectations. Learners should understand target roles, build evidence of skills, prepare 

for interviews, identify gaps, and maintain a structured learning plan. Because Agentic AI 

roles are evolving quickly, a strong portfolio and clear explanation of design choices can 

be as important as formal experience.  

7.1 Identify target AI roles  

Different AI roles require different strengths. Some roles focus on engineering, some on 

product design, some on data and evaluation, and some on governance. Learners should 

choose a target path so they can prioritize the right skills and projects.  

 AI Agent Engineer: Builds and deploys agent workflows, tool integrations, and 

orchestration systems.  

 LLM Application Developer: Creates applications using prompts, APIs, RAG, and 

model integrations.  

 AI Product Manager: Defines use cases, user journeys, success metrics, and 

adoption plans.  

 AI Governance or Risk Specialist: Reviews safety, compliance, controls, and 

responsible AI practices.  
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 Example: A project manager moving into Agentic AI may target AI Product 

Manager or AI Program Manager roles first, then deepen technical skills over 

time.  

7.2 Build an Agentic AI portfolio  

An Agentic AI portfolio should show the ability to design, build, test, and explain agent 

systems. It should include a small number of high-quality projects rather than many 

unfinished experiments. Each project should make the architecture, tools, evaluation 

approach, and business value easy to understand.  

 Build two to three complete projects with working demos and clean 

documentation.  

 Show the workflow diagram, tool list, prompts, evaluation results, and limitations.  

 Include business context so reviewers understand why the agent matters.  

 Example: A portfolio may include a research agent, workflow automation agent, 

and multi-agent project-reporting system.  

7.3 Prepare for technical interviews  

Technical interviews for Agentic AI roles often test both conceptual understanding and 

practical judgment. Candidates should be ready to explain how an agent works, how tools 

are called, how RAG is evaluated, how failures are handled, and how security risks are 

controlled.  
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 Explain the difference between a chatbot, RAG assistant, and agentic workflow.  

 Describe how you would design a tool schema and validate tool inputs.  

 Prepare to discuss trade-offs among LangChain, LangGraph, CrewAI, AutoGen, 

LlamaIndex, and PydanticAI.  

 Practice explaining observability, evaluation, guardrails, and human approval 

controls.  

 Example: Be ready to walk through one portfolio project from problem statement 

to deployment and lessons learned.  

7.4 Assess job-readiness gaps  

A gap assessment helps learners compare current ability against target-role expectations. 

The focus should be specific and evidence-based: what can the learner already 

demonstrate, what is missing, and what project or learning activity will close the gap.  

 Rate skills across Python, APIs, LLMs, RAG, frameworks, deployment, evaluation, 

and security.  

 Map each gap to a concrete activity such as a project, course, lab, or code review.  

 Track progress using evidence, not confidence alone.  

 Example: If a learner understands RAG conceptually but has never built a vector 

search pipeline, the next step is to build a document Q&A agent with evaluation 

cases.  
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7.5 Create a learning and certification plan  

A learning plan keeps progress focused and measurable. It should combine fundamentals, 

hands-on projects, framework practice, production engineering, and interview 

preparation. Certifications can help structure learning, but practical projects and 

demonstrable skills are usually more persuasive than certificates alone.  

 Define a 30-, 60-, and 90-day roadmap.  

 Choose one foundation course, one framework specialization, and one portfolio 

project.  

 Schedule weekly practice for coding, architecture explanation, and interview 

questions.  

 Review progress every two weeks and adjust the plan based on evidence.  

 Example: A 90-day plan may include Python refresh, RAG project, LangGraph 

workflow, production evaluation setup, and final GitHub portfolio polish.  
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Conclusion  

Agentic AI combines reasoning, workflow design, tool use, retrieval, memory, and 

responsible controls. To become job-ready, learners should progress from fundamentals 

to frameworks, then from prototypes to production-quality agents. The strongest 

learning path is practical: understand the concepts, build small agents, evaluate them 

carefully, document the work, and turn those projects into a credible portfolio. With 

consistent practice, learners can move from using AI tools to designing intelligent 

systems that solve real business problems safely and reliably.  
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will help you clear the certification exam.

LEARNING
OBJECTIVE

www.gsdcouncil.org

ABOUT GSDC CERTIFICATION

Gain insights into autonomous decision-making processes
Apply knowledge using ready-to-implement templates
Demonstrate ability to work with Agentic AI models
Validate your skills wit

AGENTIC AI IS BASED ON THE IDEA OF
CREATING AI THAT CAN THINK AND
ACT ON ITS OWN TO GET THINGS DONE,
LIKE A HELPFUL ASSISTANT.

https://www.gsdcouncil.org/agentic-ai-certification
https://www.gsdcouncil.org/
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