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AGENTIC CODING
VIBE ENGINEERING



From vibe coding to engineering

Patterns
Tools
Issues
Machine learning
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Mainly about the engineering around the AI-generated code — mitigating slop, hallucinations, regressions, etc.



*Image from From Vibe Coding To Vibe Engineering – Kitze, Sizzy

Vibe Coding
The developer describes a project or task to a LLM, which generates code based on the prompt
The developer does not review or edit the code, but solely uses tools and execution results to evaluate it and asks
the LLM for improvements
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https://en.wikipedia.org/wiki/Source_code
https://en.wikipedia.org/wiki/AI_prompt


*Image from Vibe Coding vs. Agentic Coding: Fundamentals and Practical
Implications of Agentic AI
 

*Image from Roy Derk

Agentic Coding or Vibe Engineering
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*Image from Vibe Coding vs. Agentic Coding: Fundamentals and Practical
Implications of Agentic AI
 

*Image from Roy Derk

Vibe Coding vs. Agentic coding
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Patterns
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Agent-Assisted Discovery
Specification-Driven Development
Structured Output Contracts
Incremental Execution
Role-Based Development & Subagents
Workflow Orchestration
Tool Augmentation
Memory & Context Management
Shared vs. Isolated State

Verification-First Engineering
Self-Reflection & Critique
Human-in-the-Loop Checkpoints
Trust Boundaries
Rollback & Reversibility
Error Handling & Recovery
Graceful Degradation
Cleanup & Hygiene
Traceability

A pattern is a reusable solution to a recurring problem in a given context (C. Alexander)



Specification driven development
Spend ~70% of effort on problem definition, 30% on execution
Communicate goals declaratively (what to achieve) rather than imperatively (how to achieve), including explicit
constraints on what the agent should NOT 
"Waterfall in 15 minutes" –  the rigour of waterfall, but compressed from months to minutes

Use AI to help refine and extend the specifications
Break work into small iterative chunks

https://addyo.substack.com/p/how-to-write-a-good-spec-for-ai-agents

Human provides
rough idea

Agent drafts
spec.md

Human review
and refines

Approved specs
guides impl. 
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Specification driven development
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Specification driven development
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Specifications
Agent drafts plan

with stages
Human review

and refines
Verified plan 

Planning
Divide broader tasks and objectives into atomic subtasks
Compress intent into exactly what each agent needs, avoiding the "dump the whole codebase" approach

Drift: agent starts solving a slightly different problem than intended, compounds over time
Gold-plating: agents over-build or under-build because scope was never defined
Context pollution: long-running sessions accumulate stale context; 

                                              agent "remembers" wrong things from earlier task
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Planning
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Planning
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Role-based & sub-agentic development 
Decompose complex work by assigning specialized roles to agents or subagents, with clear orchestration and
task delegation
Single agents struggle with multi-domain tasks, context pollution, specialization, parallelization or large tasks

Subagents must have:
Clear roles and responsibilities (e.g., Architect – high-level design, component definition)
Scoped context – only what the role needs (e.g., specs, skills, etc.)
Defined interfaces between roles
Isolated execution (each subagent has fresh context) 

Orchestrator

Architect

Feature
Implementer

Reviewer
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Role-based & sub-agentic development 
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Don’t tell the agent what to do – try to establish success criteria and watch it loop
Never trust the code generated without thorough review
The agent is your pair programmer

Common issues: 
Assumption propagation: misunderstands and builds a different 1000 lines of code feature
Abstraction bloat: 1000 lines where 100 would be sufficient
Dead code accumulation: old implementations lingering and unrelated code may be altered
Sycophantic agreement: enthusiast execution without pushback

Solution – Layered verification: 
Syntax, code, compilation, execution, etc
Logic, errors (tests)
Complexity check 
Dead code, unintended changes (diff review) Automated

Checks
Agent 
Step

Human
Review

Done

Verification-first Engineering
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Treat AI Generated code as a draft
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Check How Why

Read the code Line by line, not just skim Agents produce plausible-looking but wrong code

Run it yourself Execute, test edge cases "It should work" ≠ it works

Review the diff git diff — what actually changed?
Catch unintended modifications, dead code

Understand the approach Can you explain it? If you can't explain it, you can't maintain it

Question complexity Could this be simpler? Push back on abstraction bloat

Verify requirements met Check against original spec
Agents solve what they understood, not what you

meant

Verification checklist
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Verification-first Engineering

Image from: https://addyo.substack.com/p/my-llm-coding-workflow-going-into
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Code Constraints Docs Agent

Text prompt Agent

Example of context management pipeline Focused, modular prompting  techniques

Memory & Context Management
LLMs are only as good as the context you provide –  don't make the agent operate on partial information
Never let the agent guess & agents have no memory – without context, you are the memory layer

Before engaging an agent, deliberately load everything it needs to perform well (e.g., specs, code, constraints)
Selective inclusion with explicit exclusion: specify what to ignore as well

To save memory, condense previous work into actionable summaries that can be
Stored in a /docs folder
Use skills (tools section)
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Memory and Context Management
We pay for memory and large context prompts (all previous messages in a conversation)
Start new agents very often 
Define a well scoped context

Using # you can select different files to load in the context
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Use AI as a learning tool, not a crutch: When the agent writes something unfamiliar, stop and ask "why?" 
"Why did you use a generator here instead of a list?"; "Can you explain this like I'm new to async/await?" 

Ask for alternatives to designs:
"Why did you pick approach A over approach B?"
"Show me 2 other ways to solve this and their trade-offs"

Use self-criticism for learning:
"Review your solution for errors such as complexity, abstraction bloat, etc. Propose and explain simpler solutions”

If you can't explain it, you can't debug it or extend it: shipping code you don't understand is technical debt 

Agent-Assisted Discovery
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Cleanup & Hygiene
Agents produce temporary files, debug code and print statements, 

                       commented-out code, incomplete implementations, outdated documentation, and unused imports

Build cleanup into workflow at three levels:
After each step: Temp files, debug output
Post-task: Debug code, comments, unused code
Periodic: Accumulated cruft, outdated docs

Step 1 Cleanup Step 2 Cleanup Tasks Done

Post-task
Cleanup

Periodic
Cleanup

After multiple tasks / on PRs merge
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Rollback & Reversibilioty
A single agent session may touch dozens of files in quick succession
It is generally difficult to rollback to a change done in the same session
Later edits assume all earlier ones succeed

Commit often & use version control as a safety net:
Build reversibility into your workflow 
Use advanced branching techniques
Use advanced git techniques such as git-flow, trunk-based dev., worktrees, etc.

23Alex Serban – IFA AI Meeting



Tools
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Mainly focusing on the tools that make Copilot better



Starting Point: Agent Configuration
The agent config is a project-level instruction file that every AI session reads automatically
Act as persistent onboarding docs, like giving a new team member the style guide on day one

Examples:
Commands: pytest -v, npm run build. Include flags and options, not just tool names. 
Code style: One real code snippet showing preferred style
Project structure: Be specific about your stack. Include versions.
Testing: Point to the test framework, give the run command, and set boundaries (e.g., "never remove a failing test").
Git workflow: Commit conventions, branch strategy, what to do before pushing.
Boundaries: The three-tier model:

Always do: Follow style examples, run linter, write to tests
Ask first: Database schema changes, adding dependencies, modifying CI/CD
Never do: Commit secrets, modify production configs

https://github.blog/ai-and-ml/github-copilot/how-to-write-a-great-agents-md-lessons-from-over-2500-
repositories/ 25Alex Serban – IFA AI Meeting



Agent Configuration

Doing it right is better than doing it fast. You are not in a rush. NEVER skip steps or take shortcuts.
Tedious, systematic work is often the correct solution. Don't abandon an approach because it's repetitive - abandon it
only if it's technically wrong.

YAGNI. The best code is no code. Don't add features we don't need right now.
When it doesn't conflict with YAGNI, architect for extensibility and flexibility.

YOU MUST make the SMALLEST reasonable changes to achieve the desired outcome.
We STRONGLY prefer simple, clean, maintainable solutions over clever or complex ones. Readability and maintainability
are PRIMARY CONCERNS, even at the cost of conciseness or performance.
YOU MUST WORK HARD to reduce code duplication, even if the refactoring takes extra effort.
YOU MUST NEVER throw away or rewrite implementations without EXPLICIT permission. If you're considering this, YOU
MUST STOP and ask first.
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Skills
Modular packages of instructions, scripts, and domain expertise that agents auto-discover and apply when a task
matches
Go beyond config files: encode repeatable procedures and workflows, not just rules
Structure: SKILL.md (main entry) + optional reference files + optional utility scripts

How to:
Do a task with Claude A using normal prompting — notice what context you repeatedly provide
Ask Claude A to package that into a Skill
Test with Claude B (fresh instance) on real tasks
Observe where B struggles → bring insights back to A → refine → repeat

Avoid:
"You are a helpful assistant" — too vague, no identity
Offering too many options — provide one default + escape hatch
Magic constants without justification
Time-sensitive info ("after August 2025...") — use "current method" / "old patterns"

https://github.com/obra/superpowers
https://resources.anthropic.com/hubfs/The-Complete-Guide-

to-Building-Skill-for-Claude.pdf?hsLang=en
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Skills
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Worktrees
Git feature that creates independent working directories sharing the same repo
Each worktree has its own branch, its own files, its own state
Changes in one worktree don't affect another — no stashing, no switching, no conflicts

Recommended for:
Parallel agent sessions: run Agent A on Feature A and Agent B on Feature B simultaneously, in the same repo
Safe experimentation: if an agent goes off the rails, delete the worktree and nothing is lost
Clean baselines: each agent starts from a known-good state with passing tests
Independent commits: each feature gets its own commit history, merges cleanly
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Multi-agent orchestration
Several tools enable orchestration: Claude code (subagents, parallel sessions,  teams of agents), Cursor/Windsurf, etc.
Subagents are currently implicit in Copilot (and very limited)
Two ways of running multi-agents: sequential & parallel

General rules:
Never let parallel agents edit the same files (merge conflicts, logical contradictions, etc.) 
Give each agent a narrow, specific scope — "Fix all the tests" fails; "Fix auth-abort.test.ts timing issues" works
Always verify after integration — run the full test suite, not just individual agent results
Include constraints — "Do NOT modify production code" / "Only touch files in tests"
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Tool Calling
The mechanism that turns an LLM from a text generator into an agent — it can read files, run commands, search code,
make edits, call APIs
The agent decides which tool to call, with what parameters, based on the task
MCP is a protocol that standardizes how agents connect to external tools and data sources

Tool calling is what separates copilots (suggest code inline) from agents (autonomously complete multi-step tasks)
The quality of an agent's work is directly tied to the tools it has access to and the feedback loops those tools enable
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Issues
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https://www.reddit.com/r/ClaudeAI/comments/1r13sqh/18_months_of_agentic_coding_no_vibes_or_slop/



Existing issues are getting worse
Coding agents will not replace poor engineering practice

Individual output surged 98% in high-adoption teams, but PR review time increased anywhere as high as 91%

Data from Faros AI and Google’s DORA report are interesting:
Teams with high AI adoption merged 98% more PRs
Those same teams saw review times balloon 91%
PR size increased 154% on average
Code review became the new bottleneck
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https://www.faros.ai/blog/key-takeaways-from-the-dora-report-2025
https://dora.dev/research/2025/dora-report/


Issues we are not aware of are emphasized
The danger isn’t that the agent fails. It’s that it succeeds so confidently in the wrong direction that you stop checking it
The models make wrong assumptions on your behalf and run with them without checking. They don’t manage
confusion, don’t seek clarifications, don’t surface inconsistencies, don’t present tradeoffs, don’t push back.

AI code is generally not secure enough for production:
Approximately 45% of AI-generated code contains security flaws – https://www.veracode.com/blog/ai-generated-code-security-risks/
Logic errors appear at 1.75× the rate of human-written code, and XSS vulnerabilities occur at 2.74× higher frequency –
https://dl.acm.org/doi/10.1145/3716848 
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https://www.veracode.com/blog/ai-generated-code-security-risks/
https://dl.acm.org/doi/10.1145/3716848


Quality and evolution depends on the driver
Quality depends on the driver. Same tools, different hands, wildly different results. The difference isn’t just statistics…
human judgment still matter
The job shifts from writing code to managing what the model sees: curate context, prune noise, write specs
If that role doesn't excite you, agentic coding won't either

The Future of Software Development is Software Developers – https://codemanship.wordpress.com/2025/11/25/the-
future-of-software-development-is-software-developers/
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Essential skills
Knowing model limits and capabilities
Knowing which context to pass and context limits
Writing rules, skills, and system prompts
Prompt engineering
Technical knowledge and domain expertise
Critical thinking
Clean code recognition
Reading and reviewing code critically
Knowing what to test
Diff literacy — reviewing large multi-file changesets
Task decomposition — breaking work into verifiable chunks
Checkpoint discipline — when to commit, branch, snapshot
Knowing when to stop the agent
System thinking — understanding how local changes ripple
Dependency awareness
Slop recognition
Context poisoning awareness
Specification writing
Iterative refinement — correcting the model without starting over
Knowing when to code manually
Calibrated trust — adjusting confidence based on task and model
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Back to vibe coding

It works great in a few contexts:
Personal projects where you control everything
MVPs where “good enough” is actually good enough
Startups in greenfield territory without legacy constraints
Teams small enough that comprehension debt stays manageable
Non-engineers
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