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Hands-On Lab 
 

Task Decomposition, Planning, 
Implementation, Review & Verification Patterns  

 
This lab is designed for software developers, AI engineers, and product managers who want 

to transition from unpredictable code generation to a structured, highly reliable agentic 
workflow. By completing this exercise, you will master five core engineering patterns: 

Decomposition, Planning, Implementation, Review, and Verification- by guiding Claude Code 
to build and test a production-ready email validator, establishing an end-to-end template you 

can confidently reuse for all future AI-assisted feature development.  
 

Real-Time Scenario: 
Software Developers, AI/ML Engineers, and Product Managers need to move beyond unpredictable 
"vibe-coding" and adopt a structured approach to agentic AI development. When AI generates code 
without a plan, it often misses edge cases, hallucinates APIs, or produces untested logic, leading to 

costly debugging. In this lab scenario, learners build a small feature (an email validator) not by asking 
the AI to just "write the code," but by guiding it through five professional engineering patterns: 

Decomposition, Planning, Implementation, Review, and Verification. This structured workflow ensures 
reliable, bug-free, and production-ready outputs. 

 
 
 

Description: 
This lab focuses on the five core patterns every agentic developer must master to turn Claude Code 

from a basic code generator into a reliable engineering collaborator. Learners will start by setting up a 
fresh Node.js project. They will then use specific prompt patterns to force Claude Code to break down 

a vague feature request into sub-tasks, generate an explicit file-level plan, implement the code 
step-by-step with strict approval gates, perform self and peer reviews, and finally write and execute a 
Jest test suite. By mastering these patterns, learners establish an end-to-end workflow template they 

can reuse for every future AI-assisted feature. 
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1​ INTRODUCTION 

 

When a junior developer receives a vague task like "build a password reset feature," the first 

thing they do is stare at the screen and hope something clicks. When a senior developer 

receives the same task, they break it into sub-tasks, sketch a plan, write the code, review their 

work, and run tests. This structured approach is what separates production engineers from 

beginners. 

 

Claude Code is capable of doing both. By default it behaves like the junior — jumping straight 

to code. But when you prompt it using the right patterns, it behaves like the senior — 

decomposing, planning, implementing, reviewing, and verifying in that exact order. 
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In this lab, you will learn the five core patterns of agentic development and apply each one in 

hands-on exercises. By the end, you will have built and verified a small feature entirely through 

pattern-driven prompts — with no vibe-coding.  

 

In this lab, you will learn the five core patterns of agentic development and apply each 
one in hands-on exercises. Specifically, in this lab, we will cover:  
 

●​ Project Setup: Initializing a clean Node.js and Jest workspace tailored for AI 

collaboration. 

●​ The Decomposition Pattern: Forcing Claude to break down a vague feature request 

(an email validator) into a structured list of atomic sub-tasks. 

●​ The Planning Pattern: Generating and refining a strict, file-level execution plan before 

a single line of code is written. 

●​ The Implementation Pattern: Executing the plan step-by-step using strict approval 

gates to maintain complete developer control. 

●​ The Review Pattern: Leveraging Claude to perform rigorous self-reviews and peer 

reviews to catch edge cases, security risks, and logic gaps. 

●​ The Verification Pattern: Guiding the AI to write, run, and pass an automated test suite 

to prove the implementation works definitively. 
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2​ OVERVIEW & KEY CONCEPTS 
In this section, we’ll cover key concepts used in this guide, including an overview of what’s 

covered in this guide. 

 

2.1​ Why Patterns Matter in Agentic 
Development 
An AI assistant without patterns produces code that looks right but fails in subtle ways — 

wrong edge cases, missing error handling, hallucinated APIs, untested logic. These failures 

cost hours to debug, especially when they surface in production. 

 

Patterns fix this by forcing explicit intermediate outputs. Instead of prompting Claude with 

"build X" and hoping for the best, you prompt it through structured steps where each step 

produces something you can inspect before moving on:  

●​ If decomposition misses a requirement, you catch it before any code is written. 

●​ If the plan is flawed, you catch it before implementation. 

●​ If the implementation has a bug, your review catches it before merge. 

●​ If verification fails, you know exactly which assumption was wrong. 

 

2.2​ The Five Core Patterns 
●​ Decomposition: Breaks a large user request into a list of smaller, independently 

solvable tasks. Used for any request that cannot fit in a single clear prompt. 

●​ Planning: Orders the decomposed tasks, identifies dependencies, and produces an 

explicit plan. Claude confirms before acting. Used for high-stakes work where you want 

to review the approach BEFORE any code is written.  

●​ Implementation: Executes each planned task in order, like writing code, creating files, 

and running commands. Used in every lab and production task. 

●​ Review: Inspects the produced code against quality, correctness, security, and style 

standards. Used before commits and PRs, and for catching untested edge cases.  
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●​ Verification: Proves the implementation works, such as running tests, executing 

scripts, checks output against expected results. Used before calling any task complete. 

No code ships without execution proof.  

 

 

2.3​ How Claude Code Executes These 
Patterns 
Claude Code has built-in mechanisms that support each pattern: 

●​ Plan Mode: An explicit mode where Claude describes its plan before making any 

changes (enabled with /plan or settings). 

●​ Approval gates: Before running commands or modifying files, Claude Code waits for 

your confirmation. 

●​ File diff previews: Changes are shown as diffs before they are applied. 

●​ Integrated test execution: Claude Code can run your test suite and interpret the 

output. 

●​ Context persistence: Claude remembers the plan across implementation steps, 

staying on track without re-explaining. 
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3​ DOCUMENTATION LINKS 
1.​ Claude Code documentation:​

https://docs.claude.com/en/docs/claude-code ​

 

2.​ Claude Code best practices:​

https://docs.claude.com/en/docs/claude-code/best-practices ​

 

3.​ Anthropic's guide to agentic workflows: ​

https://www.anthropic.com/engineering/claude-code-best-practices ​

 

4.​ Claude Code plan mode reference: ​

https://docs.claude.com/en/docs/claude-code/plan-mode ​
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4​ PREREQUISITE  
To complete this lab, you will need:  

●​ Active Claude Pro subscription. 

●​ VS Code installed with extensions. 

●​ Claude Code CLI installed and logged in. 

●​ Node.js 18+ and npm installed. 

●​ Basic familiarity with JavaScript or Python. 

●​ Approximately 60 minutes to complete the full lab end to end. 

 

If you havent performed any of the pre-requisites for this lab then please refer to the 

below links:  

1.​ Getting Started with Claude (Account Setup and Pro Upgrade) 

2.​ Set up Visual Studio Code Guide 

3.​ Install & Setup Git, Node.js, Claude Code, Secrets & API Keys 
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5​ COST TO PERFORM THIS LAB 

Estimated Cost for This Lab: 

Total Estimated Cost: $0 additional (covered by your existing Claude Pro subscription). All 

tools used in this lab are free or included in your existing subscription. No new services are 

required.  
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6​ SETTING UP THE LAB PROJECT 
Create a fresh project folder that will be used throughout this lab. This gives Claude Code a 

clean workspace to decompose, plan, implement, review, and verify.  

 

1.​ Open VS Code. 

2.​ Open the integrated terminal with Ctrl + \`` (Cmd + `` on macOS).  

3.​ Create a new project folder:  

bash 

mkdir k21-lab-3-1-patterns 

cd k21-lab-3-1-patterns 

code . 

 

4.​ VS Code will reload with new folder open in the sidebar. Initialize a new Node.js project: 
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bash 

npm init -y 

 

 

5.​ Install a test framework (we will use Jest for the verification pattern): 

bashh 

npm install --save-dev jest 

 

6.​ Open the package.json file and update the scripts section:  
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json 

"scripts": { 

  "test": "jest" 

} 

 

7.​ Start the Claude Code session in the project root: 

bash 

claude 

You are now ready to apply the five patterns. Keep the Claude Code session open for the 

remainder of the lab.  
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7​ PATTERN - 1 TASK DECOMPOSITION 
Decomposition turns a vague, high-level request into a list of concrete, individually solvable 

sub-tasks. This is the single best leverage point in agentic development.  

7.1​ The Decomposition Prompt 
 

A good decomposition prompt does three things: (1) asks Claude NOT to write code yet, (2) 

demands a numbered list of sub-tasks, (3) asks for any clarifying questions. 

 

Template Prompt:​
 

Do NOT write any code yet. I want you to decompose the following feature into numbered 
sub-tasks: 

Feature: <describe the feature in one or two sentences> 

 

For each sub-task, give me: 

1. A short title 

2. One-sentence description 

3. Any external dependencies (libraries, APIs, files) 

4. Approximate difficulty (trivial / medium/complex) 

 

If anything is ambiguous, list your clarifying questions at the end. 
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7.2​ Hands-On: Decompose a Feature 
Request 
You will build a small utility — an email validator function that detects common disposable 

email domains and returns a structured result.  

1.​ In your Claude Code session, paste the following prompt:  

Do NOT write any code yet. I want you to decompose the following feature into 
numbered sub-tasks: 

 

Feature: Build a JavaScript module that validates email addresses. It must check 
standard email format, detect disposable email providers (e.g., mailinator, 10minutemail), 
and return a result object with `valid`, `reason`, and `isDisposable` fields. 

 

For each sub-task, give me: 

1. A short title 

2. One-sentence description 

3. Any external dependencies (libraries, APIs, files) 
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4. Approximate difficulty (trivial / medium / complex) 

 

If anything is ambiguous, list your clarifying questions at the end. 

 

 

2.​ Review Claude's decomposition. You should see sub-tasks like: validate email format, maintain 

a list of disposable domains, parse the email, and build the result object.  
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3.​ If Claude listed clarifying questions, answer them now in the same session.This tightens the 

decomposition. ​

4.​ Now, based on what the rest of your Lab 3.1 guide expects (specifically looking ahead to the 

Planning and Verification steps), here is exactly how you should answer those four questions.  

5.​ Copy and paste this text directly into your Claude Code terminal and hit Enter:  

Here are the answers to your questions: 

1. Runtime target: Node.js only. 

3. Disposable list source: A bundled static list (we will just use a local data file for the 
domains). 

4. Sync vs. async API: Synchronous return.  

6. Valid logic: A disposable-but-syntactically-valid email should return `valid: true` and 
`isDisposable: true`. 
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6.​ Why we are choosing these answers (for your own learning):  

●​ #1 & #4: Keeping it "Node.js only" and "Synchronous" keeps the lab simple and 

matches the Jest testing setup you did in Step 6. 

●​ #3: In Step 8.2 of your lab, the plan expects Claude to create a specific file called 

src/disposableDomains.js. Telling it to use a "bundled static list" ensures it 

creates that exact file instead of trying to download a random NPM package. 

●​ #6: In Step 11.1 of your lab, the test requirements specifically state that a mailinator 

email must return { valid: true, isDisposable: true }. 
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7.​ Once you paste those answers in, Claude will give you the final, clean decomposition list, and 

you can move right on to Step 8 (Pattern 2 — Planning)!  
 
Note: A strong decomposition is atomic, independently testable, ordered by dependency, and 

explicit about ambiguity. If Claude gives a bad decomposition, reply: "Redo the decomposition 

— each sub-task must be atomic and independently testable."  
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8​ PATTERN 2 - PLANNING 
Planning takes the decomposed sub-tasks and adds order, dependencies, file layout, and a 

specific execution strategy.  

 

8.1​ Planning Prompts and Plan Mode  
You can drive planning through prompts or use Claude’s built-in Plan mode (/plan).  

Template prompt (prompt-driven planning):  
 

Now turn the decomposition above into a full implementation plan. Include: 

 

1. The exact files you will create and their paths 

2. The public function signatures (name, parameters, return type) 

3. The test file names and what each test will cover 

4. The order in which you will implement each file 

5. Any pattern or library decisions (e.g., using a regex vs a validation library) 

 

Do NOT write any code yet. I need to review and approve the plan first. 

8.2​ Hands-On: Generate and  Review a  Plan 
1.​ In your Claude Code session, past the planning prompt above. 

2.​ Wait for Claude to produce plan.  A good plan will look something like: 

●​ Files : src/validator.js, src/disposableDomains.js, 

tests/validator.test.js  
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●​ Signatures: validateEmail(email: string)  

●​ Order: 1) disposableDomains.js, 2) validator.js, 3) tests  
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3.​ Review the plan critically. Are the file paths sensible? Is the order correct?  

4.​ Iterate until the plan is exactly what you want. Only then approve with: "Plan approved. 

Proceed to implementation."  

Note: Treat the plan like a contract. If Claude deviates mid-implementation, pull it back with: 

"Stop. The plan specified X. Why did you do Y?"  
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9​ PATTERN 3 - IMPLEMENTATION 
Implementation is where the plan becomes actual code. The goal is controlled, step-by-step 

execution with approval gates.  

9.1​ Controlled Implementation with Approval 
Gates 
Claude Code, by default, asks for approval before creating or modifying files. Keep this 

default ON.  
Implementation prompt after plan approval:  

Plan approved. The defaults for 1, 2, and 4 are perfect. For 3, put the files under src/ and 
tests/.  

 

Now, implement the plan one file at a time, starting with the first file in the implementation 
order. 

 

After each file, PAUSE and wait for my explicit approval before moving to the next file. Do 
not proceed until I confirm. 

 

For each file, include inline comments explaining any non-obvious decisions. 

9.2​ Hands-On: Implement the Feature Step 
by Step 

1.​ In your Claude Code session, paste the implementation prompt above.  

 

2.​ Claude will create the first file. Approve the file creation when prompted.  
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3.​ Press Enter on your keyboard to select "Yes". (This saves the file and closes the 

side-by-side view).  

4.​ Reply to Claude with: "Approved. Continue to next file."  
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5.​ Repeat for each file: 

6.​ Repeat Again 

 

7.​ You have now completed Step 9 (Pattern 3 — Implementation)  
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8.​ Now verify the folder structure in you terminal by opening a new bash terminal:​

This will list out the files inside those folders without causing an error. 

Once you verify the files are there, you can go back to your Claude session 
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10​ PATTERN 4 - REVIEW 
Review evaluates the whole implementation as a unit for error handling, failure modes, and 

security holes.  

 

10.1​ Self-Review vs Peer-Review Prompts 
 
Self-Review prompt: 
 

Now step back and review the entire implementation you just produced. Look at it as if you 
were a senior engineer doing code review. Specifically check: 

 

1. Error handling — are all error paths covered? 

2. Edge cases — empty strings, null, very long inputs, Unicode? 

3. Security — any injection risks, unsafe regex (ReDoS), information leaks? 

4. Readability — are function names and variables self-explanatory? 

5. Test coverage — any code paths not exercised by tests? 

 

List issues found, ordered by severity. Propose a fix for each. Do not change code yet. 

 
Peer-review Prompt: 

Review this module from the perspective of a senior backend engineer who has been bitten 
by production bugs. Focus on: 

1. What happens if this runs on 10,000 emails per second? 

2. What happens if the disposable domain list doubles in size? 

3. What happens if a user passes malformed Unicode? 

4. What happens if a regex takes longer than expected? 

 

List real issues, not theoretical ones. Suggest fixes. 
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10.2​ Hands-On: Review the Generated Code 
1.​ In your session, run the self-review prompt. 

2. Read the output. Claude will usually find 2-4 real issues.​
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2.​ Decide which findings are worth fixing. Reply with specific fixes: "Apply fixes for issues 1, 2, 

and 4."  

3.​ Approve the file modifications one at a time.  
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4.​ After you are dont with approving all the changes you will get  this output:​
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5.​ Type “Call it done here” into your terminal and hit Enter. ​

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© K21Academy | All Rights Reserved  
Sharing, Reselling, or duplication of this content is strictly prohibited without K21Academy's written permission 



K21
Aca

de
my

 

11​ PATTERN 5 - VERIFICATION 
No task is complete until verification passes. The gold standard is an executable test suite. 

 

 

11.1​ Running Tests and Interpreting  Results 
 
Verification prompt: 

Now write Jest tests that verify the implementation works. Cover: 

 

1. Happy path — a valid normal email returns { valid: true, isDisposable: false }. 

2. Disposable detection — a mailinator email returns { valid: true, isDisposable: true }. 

3. Invalid format — 'not-an-email' returns { valid: false, reason: 'invalid format' }. 

4. Empty input — '' returns { valid: false, reason: 'empty' }. 

5. Null input — null returns { valid: false, reason: 'empty' }. 

 

After writing the tests, run them with `npm test` and show me the output. 

If any test fails, do not modify the tests — fix the implementation. 

 

 

11.2​ Hands-On: Write and Run  Verification 
Tests 

1.​ Paste the verification prompt given above.​
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2.​ Now Claude stopped and pointed out a conflict. The verification prompt from the lab guide 

was a bit generic (asking for things like reason: 'empty'), but Claude had already built a 

better, more specific system during implementation (using empty_input and 

not_a_string).  

3.​ Copy and paste this exact text into your terminal and hit Enter:  

Option 2. You meant the spirit, not the literal strings. Keep the existing contract and write the 
tests to match it. 
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4.​ Now, after the prompt gets executed completely. Run “/exit” and exit from the claude code. 

5.​ Now Run “npm test” and hit Enter. 

6.​ You will see a green output showing all your tests passing:​
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12​ PUTTING IT ALL TOGETHER - END-TO-END WORKFLOW 
You just applied all five patterns. In production, use this exact sequence for every non-trivial 

task: 

●​ Step 1 - Decompose: prompt Claude to break the request into sub-tasks. 

●​ Step 2 - Plan: prompt Claude to convert sub-tasks into a file-level plan. 

●​ Step 3 - Implement: approve the plan, then approve each file one at a time. 

●​ Step 4 - Review: prompt Claude for self-review + peer-review. 

●​ Step 5 - Verify: prompt Claude to write and run tests, read the output yourself. 
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13​ SHARE YOUR LEARNINGS 
In this section, you are going to share whatever you learned during this lab on LinkedIn and 

the Community 

 

Please watch the video below to understand why it's important to post & how to post: 
https://www.skool.com/k21academy/classroom/8f3838d7?md=d976685318014aafbc658637

c00bfc2e 

 

👩‍💻 As you know, building a strong professional profile is essential in today's job market. One 

way to showcase your skills and knowledge is by sharing your labs and projects on 

LinkedIn. 

 

Your LinkedIn profile is a powerful tool in your job search. Sharing your labs and projects is 

just one way to demonstrate your expertise and stand out to potential employers. If you 

don't have LinkedIn, we strongly recommend you create one for yourself.  
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📝 🖥️ By doing so, you can demonstrate to potential employers or connections that you 

have hands-on experience in your field and are actively engaged in learning and growing 

your skills. 
 

13.1​ Share Hands-On Lab on LinkedIn to Build 
Authority & Job Opportunities​  

This will attract recruiters and potential employers to your profile and increase your 

Authority & LinkedIn reach. ​

 

1.​ Do remember to tag so we can share too and we’ll ask other members to share too 
(this will increase your post reach)   
 
a.​ K21Academy ( https://www.linkedin.com/company/k21academy) &  

b.​ Atul Kumar ( https://www.linkedin.com/in/atulk21academy/ ), as we will further 

circulate in our network too to increase your reach.​

 

2.​ Here is what you can expect  

a.​ Jessy got a message from the Recruiter for an AI Engineer Role  

b.​ Michael got loads of emails for Job prospects 

c.​ Prasad got calls from great companies that are offering $240K Salary 
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3. Example Links on How to post  

 

a.​ Example Posts  

 
 

b.​ Example Video & Post  
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https://www.skool.com/k21academy/classroom/0c24b6af​

 
 

c.​ Check few more linkedIn post examples (do’s and don'ts)  

●​ https://www.skool.com/k21academy/classroom/0c24b6af?md=edfe6092fbb84f6bba0

3ceb439d1e00a  
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13.2​ Share the win on the Community via 
Progress Diary 

Share screenshots in Cloud School Community under your ‘Progress Diary’ ( If you 

have not created a Progress Diary yet, then check at  

https://k21academy.com/progressDiary  

 

This will boost your confidence in the progressive path you are following, and 

encourage/inspire others to perform these hands-on labs. 
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​
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14​ DELETE AND CLEAN-UP 
No cloud resources were provisioned in this lab. Cleanup is optional. 

●​ To close the session, type /exit in Claude Code. 

●​ If you want to remove the project entirely, run: cd .. then rm -rf 

k21-lab-3-1-patterns  

(Recommendation: Keep the project for reference in upcoming modules).  
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15​ TROUBLESHOOTING 
In this section, we outline some common issues you may encounter during the process, along 

with explanations of why these problems may occur. This will help you quickly identify and 

resolve any challenges you face. 

Note:  If you hit any issue in performing this lab, then add your issue in the thread below this 

lab (linked to this thread in the community) 
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16​ SUMMARY 

In this lab, we have covered why patterns matter in agentic development to prevent silent 

bugs and make review possible. We explored the five core patterns: Decomposition, 

Planning, Implementation, Review, and Verification. We learned how Claude Code's built-in 

features (plan mode, approval gates, diffs, test execution) support each pattern. 

Learners gained hands-on experience decomposing an email validator feature, generating 

and approving plans, implementing code file by file, conducting peer reviews, and executing 

Jest test suites. With Lab 3.1 complete, you understand the foundational workflow for all 

future agentic development. Next up — Lab 3.2: Building Production Workflows Using 

Subagents and Pipelines 
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