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What is CI/CD?
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DEVELOP BUILD
Developers
write code, fix
bugs, create
PRs, review PRs,
and finally
contriute code
to shared
repositories

The system
automatically
compiles that
raw code,
resolves any
dependencies,
and packages it
into a ready-to-
run artifact.
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Automated
testing suites
check the new
build for bugs,
vulnerabilities,
and regressions
to ensure it is
completely stable.

The approved and
fully tested
software is
automatically
deployed to a
production
environment for
end-users to
access.
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Workflows can’t fix themselves
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Agentic CI (Agentic Continuous Integration) 
represents the next evolution of DevOps,
moving from static, deterministic automation
to autonomous, AI driven workflows. 
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Self Healing CI/CD Pipeline
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Traditional CI/CD Self Healing CI/CD

Trigger: Pipeline Fails.
Output: Notification (Slack/Email).
Impact: Engineering halts. Context
switching for manual "Log
Archaeology".
MTTR: Measured in hours or days.

Trigger: Pipeline Fails ➔ Wakes Agent.
Output: Automated PR + Root Cause
Analysis.
Impact: Self-correction in the background.
Minimal developer interruption.
MTTR: Measured in minutes.
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GitHub Actions — Failure Detection & Trigger
LangGraph — Agent Orchestration
Gemini — Root Cause Analysis & Patch Generation
Docker — Safe Validation Sandbox

The Tech Stack
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Why Lang Graph?
Nodes & Edges

Nodes = Agent capabilities (Analyze, Patch,
Validate)
Edges = Decision logic and workflow routing

Stateful Memory
Maintains context across the entire investigation
Tracks findings, decisions, and actions

Cyclical Workflows
Supports Observe → Think → Act → Retry loops
Unlike traditional linear pipelines

Full Observability
Every decision and transition is visible
Easier debugging and auditing
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Why Lang Graph?
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Sandbox Validation

Why?
Prevent unsafe code execution

Validate AI-generated patches

Retry failed fixes automatically

Only verified fixes become PRs
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The Architecture 
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Safety & Governance

Isolated Sandboxing 
Agent-generated code is executed and validated in a secure, ephemeral Docker environment before integration.

Human-in-the-Loop (HITL) 
Agents propose fixes through Pull Requests. Human review and approval are required before changes are merged.

Stateful Audit Trails 
LangGraph orchestrates the agent workflow, providing transparent tracking of every decision, test run, and generated fix.

Deterministic Validation 
Automated regression checks ensure any proposed fix passes the entire existing test suite before reaching a reviewer.
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