Agentic Al Engineering

Build Al workflows that can act safely

A trainer-led career path using one workplace scenario:
CedarBridge Equipment service coordination.

[ CAREER PATH ] [ WORKFLOW DESIGN ] [ SAFE TOOL USE ]

ITLearn360
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Agentic Al Is Not “Chatbot Plus”

The role is about controlled action, state, tools, and accountability.

Goal interpretation Approved tools Workflow state Human approval Auditable outcome
* A model can select among permitted actions — not act Myth to remove

freely.
« The application enforces identity, policy, limits, and “The agent will figure it out.”

logging.
« The safest design often keeps predictable steps Production systems need designed boundaries.

deterministic.
* Agents are useful only when dynamic tool choice truly
adds value.
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Career Reality: Emerging, Not Entry-Level

Employers use several titles, but the expectation is production engineering.

Common job titles What postings usually signal

[ Backend H APIs H Cloud ]—> Testing

* Agentic Al Engineer

* Al Agent Engineer

« Software Engineer — Agentic Al
* Applied Al Engineer

* Generative Al Engineer

* Agentic Al builds on software fundamentals.

* Framework names change faster than core engineering skills.
* Beginners can start the path, but portfolio evidence matters.
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CedarBridge Equipment

A fictional U.S. manufacturer explores an
Al-assisted service-coordination workflow.

* Verify customer support agreement

* Find equipment troubleshooting steps

* Check replacement-part availability

* Draft service request and escalation

* Pause for approval before commitments

ITLearn360



Start With the Workflow

The first design decision is where software ends and model assistance begins.

Request > Contract > Equipment

>

Procedure

> Inventory > Approval

>

Schedule

Use normal software for

* Inventory lookup
 Contract validation

» Charge calculation

* Duplicate prevention

Use Al where it helps

* Classify messy requests

* Retrieve relevant procedures
* Summarize evidence

* Draft coordinator notes

ITLearn360
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Define the Agent’s Operating Boundary

The model receives a goal, but software enforces permission and action limits.

Ve

Allowed

* Read approved equipment records
» Search troubleshooting documents
* Check inventory through API

* Draft a service-request summary

» Request supervisor approval

N\

Blocked

» Change contract terms

* Approve unplanned spending

* Override safety procedure

» Access another customer’s records
» Send external commitments alone

ITLearn360




Software Foundation Before Agent Frameworks

Production agents still depend on ordinary engineering discipline.

[ Python / TypeScript ] [ APls + JSON ] [ Auth + SQL ] Testing [ Docker + Cloud ]
[ Logging ] [ Retries + Timeouts ] [ Git ]

The application owns identity, permissions, secrets, business rules, and audit
records.
The model assists inside that architecture — it does not replace it.

ITLearn360



Design Tools as Secure Contracts

Atool call is a business action wrapped in validation and permission checks.

4 N\ 4 \ .
-
Schema Authorization Tool Audit
User request > . > . >
validation check execution record
J
\ & J |\ J J \ J

Example: check part_inventory(partNumber, location) returns structured availability —
never arbitrary SQL.
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State and Memory Are Different

Confusing them creates security, privacy, and reliability problems.

[ Workflow state ] [ Conversation history
Where the current service request stands What the user and assistant have said

[ Business data ] Long-term memory
CRM, inventory, contracts, service records Selected retained facts with governance

A vector database can help retrieval. It is not a complete memory architecture.

ITLearn360



Choose the Smallest Reliable Orchestration Pattern

Use complexity only when it improves control or measurable outcomes.

Deterministic Single agent Manager +
Router . et
workflow with tools specialists
Fixed process, stable rules Classify then route Dynamic but bounded Use only when useful

Human-approved
workflow

Pause before risk

Decision rule Do not select a multi-agent design simply because it looks advanced.

ITLearn360



Frameworks Follow
the Design

» LangGraph: stateful durable workflows

* Microsoft Agent Framework: current Microsoft
direction

* OpenAl Agents SDK: tools, handoffs, tracing

» Google ADK: Google-oriented agent apps

* Llamalndex / CrewAl: selected patterns

Do not memorize framework names
without being able to explain the
workflow underneath.
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MCP and Connectors Need Security Design

A standard protocol does not make a third-party tool safe.

Al app . ,| Connector | = | MCP/API | = = Approved Business

protocol server tools systems

« \VVerify who operates the server.

* Delegate only the user’s approved permissions.
» VValidate tool definitions and outputs.

*Log access, revocation, and changes.

ITLearn360 12



Human Approval Gates Protect

Conseegduential Actions

S evidence, context, and the ability to modify or reject.

The reviewer n

Agent proposes

» Expedited service

» Reason for urgency

* Evidence used

* Uncertainty remaining

Supervisor
reviews

* Approve
» Modify
* Reject

System records

* Who approved
* What changed
* When executed
* Audit trail

ITLearn360




Engineer Safe Failure Behavior

Agentic systems fail across tools, state, approvals, and restarts.

[ Timeout ] [ retry limit ] [ Partial write ] [ idempotency key ] [ Tool down ] [ fallback path

. . Permission
[ Approval expires ] [ escalate ] [ Duplicate request] [ dedupe guard ] [ changed ] [ recheck auth

Retrying an inventory lookup may be safe. Retrying service-order creation without a key
may create duplicate work.

ITLearn360
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Agentic Security Risk
Map

* Prompt injection can influence tool choices.

* Tool permissions can become privilege escalation.
* Memory can be poisoned or over-retained.

* Logs can expose secrets or personal data.

» Cost and step budgets prevent runaway execution.

Least privilege 1 Session isolation [ Approval gates ]

ITLearn360



Evaluate the Trajectory, Not Just the Final
Answer

A good-looking response can hide unsafe tool selection or missing approval.

Goal Right Valid Approval . . Safe Business
understood? tool? inputs? needed? stop? result?

Test normal, incomplete, malicious, unavailable-tool, changed-permission, and
interrupted-workflow scenarios.
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Production Monitoring Must Include Behavior

Operational signals need to explain what the agent did, not only how fast it responded.

-

[ Task completion ] [ Tool-call failure ] [ Approval frequency ] [

Cost per task

-
1l

Track model version, prompt version, tool version, step count, rejected actions, duplicate-action attempts, and security-policy

violations.

~

ITLearn360
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Build a Portfolio Around CedarBridge

The project should prove decision-making, not just tool installation.

Process map ] [ Agent boundary ] [ Tool inventory ]
Workflow state [ Approval matrix ] [ Threat model ]
Evaluation report ] [ Audit log ] [ Runbook ]

Explain which steps are deterministic, which steps use a model, and why.
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U.S. Job-Market Reality Check

Use job-board counts as directional signals, not hiring promises.

Search snapshot

1,000+

broader U.S. Generative Al postings
reviewed on Aug 1, 2026

Not a unique count of Agentic Al
Engineer jobs.

Search across related titles

» Agentic Al Engineer / Al Agent Engineer
 Software Engineer — Agentic Al

 Applied Al Engineer / Generative Al Engineer
 Agentic Al Platform Engineer

» Agentic Al Solution Architect

No salary figures included.

ITLearn360
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How ITLearn360 Helps You
Build Evidence

* Downloadable career workbook

» CedarBridge case study and labs

* Tool-contract and approval templates
* Trajectory-evaluation worksheets

* Interview Q&A and resume positioning

Goal: show how you make engineering decisions
— not just which framework you installed.
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Practical Action Plan

Move from concept to portfolio with one controlled workflow.

@ [ Build API basics] @[ Add one model ] @[ Create one tool ] @[ Add state ] @[ Add approval ] @[ E"ma;‘:l?t‘;* ]

Auth, SQL, tests Structured outputs Read-only first Checkpoint + retry Before write action Trajectory + logs

Agentic Al engineering is not about giving the model more freedom. It is about
Closing message  designing safe workflows where every action can be justified, tested, approved,
and audited.
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