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Executive Summary

Claude Code has emerged as one of the most powerful Al coding assistants available in 2026,
fundamentally changing how developers approach software construction. Unlike autocomplete tools
that suggest individual lines, or chat interfaces that generate isolated code blocks, Claude Code
operates as an autonomous terminal-based agent that reads your codebase, understands project
context, plans multi-step implementations, writes code across multiple files simultaneously, executes

shell commands, runs tests, and iterates on failures — all from your terminal.

This handbook is the definitive practitioner’s guide to using Claude Code effectively within a
structured Vibe Coding methodology. It covers everything from initial installation and configuration
through advanced techniques including MCP integration, custom slash commands, and CI/CD
pipeline integration. The handbook is designed to be both a learning resource for developers new to

Claude Code and a reference manual for experienced practitioners.

The handbook is structured around practical, hands-on workflows rather than abstract concepts.
Each chapter builds on the previous one, progressing from setup through daily coding workflows to
advanced team collaboration patterns. Code examples throughout use a consistent project (TaskFlow,

a project management application) to provide continuity and context.

Key topics covered include: CLAUDE.md configuration and best practices, the 10 most effective
prompt patterns for Claude Code, step-by-step feature building with the vertical slice workflow,
Al-generated testing and debugging, security scanning and code review workflows, team
collaboration patterns for shared CLAUDE.md standards, and advanced techniques including MCP

server integration and custom automation.

Our research at Jekardah.com Lab, based on 12 months of intensive Claude Code usage across 30+
production projects, consistently demonstrates that developers using Claude Code with structured
methodology achieve 4-6x productivity improvement compared to traditional development, with
the additional benefit of higher code consistency, better test coverage, and fewer security

vulnerabilities.
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Without Claude Code With Claude Code + SDLC Improvement

Time per CRUD feature 4-8 hours 30-60 minutes 5-8x faster
Test coverage achieved 15-25% 75-90% +55 points
Security vulns per projegt15 1-3 75-80% fewer
Code review pass rate 60-70% 88-95% +25 points
Time to working MVP 4-8 weeks 5-12 days 3-5x faster
Multi-file refactor time 2-4 hours 10-20 minutes 8-12x faster

Table 1: Productivity impact of Claude Code with structured methodology (Jekardah.com Lab, 2025-2026)
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CHAPTER 1

What is Claude Code?

1.1 Claude Code vs Other Al Coding Tools

The AI coding tool landscape in 2026 spans a wide spectrum from simple autocomplete to fully
autonomous agents. Understanding where Claude Code fits in this spectrum is essential for knowing
when and how to use it most effectively. Claude Code occupies the most capable end of this spectrum:
it is a Level 4 autonomous coding agent that can execute complex, multi-step development tasks with

contextual understanding of your entire project.

Unlike GitHub Copilot (Level 1), which suggests completions for individual lines as you type, Claude
Code understands your entire project structure, coding conventions, and architectural patterns.
Unlike Cursor (Level 3), which operates within an IDE and edits files through a visual interface,
Claude Code operates from the terminal and can execute shell commands, run tests, manage git
operations, and interact with external tools. Unlike ChatGPT or Claude.ai chat interfaces (Level 2),
Claude Code has direct filesystem access and can read, create, modify, and delete files in your project

without copy-paste intermediaries.

The practical implications of these differences are significant. When you ask Claude Code to
implement a new feature, it does not just generate a code block for you to paste. Instead, it reads your
existing codebase to understand current patterns, creates or modifies the necessary files (database
migration, API endpoint, Ul component, tests), runs the tests to verify the implementation works,
and reports back with a summary of changes. This end-to-end capability is what makes Claude Code

particularly well-suited for the vertical slice workflow described in the Vibe Coding SDLC.

Claude Code also excels at tasks that require understanding relationships between multiple files:
refactoring that moves functions between modules, updating imports across the codebase, ensuring
type consistency between API responses and frontend components, and maintaining consistent error
handling patterns. These cross-cutting tasks are tedious and error-prone for human developers but

natural for an agent that maintains a mental model of the entire codebase.
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1.2 Architecture and How It Works

Claude Code is built on Anthropic’s Claude language model, specifically optimized for coding tasks.
When you launch Claude Code in your project directory, it establishes a persistent session that
maintains context about your project across multiple interactions within the same session. This
persistent context is what enables Claude Code to make coherent, consistent changes across a

multi-step workflow.

The architecture consists of several key components. The Context Engine reads and indexes your
project files, prioritizing files based on relevance to the current task. CLAUDE.md receives the highest
priority, followed by files directly referenced in your prompt, then files related to those by import
chains. The Planning Module breaks complex tasks into ordered steps before execution, allowing
you to review the plan before Claude Code begins making changes. The Execution Engine carries
out file operations (create, read, modify, delete) and shell commands (npm install, git commit, test
runners). The Verification Loop can run tests and lint checks after changes to confirm correctness

before presenting the final result.

Understanding this architecture helps you work with Claude Code more effectively. For example,
knowing that CLAUDE.md receives highest priority explains why a comprehensive CLAUDE.md
dramatically improves output quality. Knowing that the Planning Module breaks tasks into steps
explains why you can ask to see the plan before execution. And knowing that the Verification Loop
can run tests explains why you should configure test runners in your project before beginning

implementation work.

Claude Code communicates through a terminal interface that displays its reasoning, planned actions,
and execution results in a structured, readable format. You can interrupt at any point to provide
additional guidance, ask for changes to the approach, or request explanations of specific decisions.
This interactive capability distinguishes Claude Code from batch processing tools and makes it a true

pair programming partner rather than a blind code generator.

1.3 When to Use Claude Code

Claude Code is most effective for specific categories of development tasks where its autonomous,
multi-file capabilities provide the greatest advantage. Understanding these strengths helps you

choose the right tool for each situation rather than defaulting to Claude Code for every task.
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Claude Code excels at: implementing new features as vertical slices (database + API + UI + tests),
large-scale refactoring that touches many files, debugging complex issues that span multiple
components, generating comprehensive test suites from existing code, initial project scaffolding with

full configuration, documentation generation from code, and security review of existing codebases.

Claude Code is less ideal for: quick single-line edits where inline autocomplete is faster, highly
interactive UI design where visual feedback is needed immediately, tasks requiring real-time preview
of visual changes, exploratory coding where you are uncertain about the approach and want rapid
visual iteration, and pair programming on individual functions where a chat interface provides faster

feedback.

For most Vibe Coding workflows, the optimal approach combines multiple tools: use Claude.ai or
ChatGPT for Phase 1 planning and design brainstorming, Claude Code for Phase 3 implementation of
vertical slices, Cursor for Phase 3 refinement and interactive debugging, Claude Code for Phase 4 test
generation and security scanning, and Claude Code for Phase 5 CI/CD configuration. This multi-tool

approach leverages each tool’s strengths at the appropriate phase.
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CHAPTER 2

Installation & Setup

2.1 System Requirements

Claude Code runs on macOS, Linux, and Windows (via WSL2). The minimum requirements are:
Node.js version 18.0 or higher (we recommend the latest LTS version, currently 20.x), a terminal
application (Terminal.app, iTerm2, Windows Terminal, or any Linux terminal emulator), an active
internet connection for communication with Anthropic’s API, and an Anthropic API key or Claude

Pro/Max subscription for authentication.

For optimal performance, we recommend: a machine with at least 8GB of RAM (Claude Code itself
uses minimal memory, but your development environment and local servers need resources), an SSD
for fast file system operations during multi-file edits, and a terminal that supports ANSI color codes

for readable output formatting. Most modern development machines easily meet these requirements.

2.2 Installation Guide

Installation is straightforward using npm, the Node.js package manager. Open your terminal and
execute the global installation command. After installation completes, verify the installation by
checking the version. Then navigate to your project directory and launch Claude Code. On first

launch, you will be prompted to authenticate with your Anthropic credentials.

For teams that prefer not to install globally, Claude Code can be run via npx without permanent
installation. This approach ensures you always use the latest version and avoids global dependency
management. Both approaches are equally functional; the choice depends on your preference for

global versus per-invocation execution.

If you encounter permission errors during global installation on macOS or Linux, this typically
indicates that the global npm directory requires elevated permissions. We recommend configuring

npm to use a user-owned directory rather than using sudo, which can create permission problems for
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future packages. The npm documentation provides detailed instructions for this configuration.

2.3 Authentication & API Keys

Claude Code supports two authentication methods: direct API key authentication using an Anthropic
API key, and OAuth-based authentication through a Claude Pro, Team, or Max subscription. For
individual developers, the subscription-based authentication is typically more cost-effective if you
also use Claude.ai for planning and design work. For teams and CI/CD integration, API key

authentication provides more flexibility and better access control.

API keys should never be stored in your codebase or committed to version control. The recommended
approach is to set the key as an environment variable in your shell configuration file. Claude Code
will automatically detect and use this environment variable without any additional configuration.
For CI/CD pipelines, store the API key in your platform’s secrets management system and inject it as

an environment variable during pipeline execution.

2.4 Configuration Options

Claude Code can be configured through several mechanisms. Global settings that apply to all projects
are stored in a configuration file in your home directory. Project-specific settings are read from the
CLAUDE.md file in the project root. Session-specific options can be passed as command-line flags

when launching Claude Code.

Key configuration options include: the model to use (claude-sonnet-4-20250514 is recommended for
most coding tasks, claude-opus-4-20250414 for complex architectural work), maximum context
window usage, auto-approval settings for file modifications, and notification preferences. We
recommend starting with default settings and adjusting only after gaining familiarity with Claude

Code’s behavior in your specific workflow.

The most impactful configuration decision is the content of your CLAUDE.md file, which is covered in
comprehensive detail in Chapter 3. A well-configured CLAUDE.md has more effect on output quality

than any other setting or configuration option.
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CHAPTER 3

CLAUDE.md — The Project DNA

3.1 Why CLAUDE.md Matters

CLAUDE.md is the single most impactful factor in Claude Code output quality. This file, placed in the
root directory of your project, is automatically read by Claude Code at the start of every session. It
provides the complete context that Claude Code needs to generate code that is consistent with your

project’s architecture, conventions, and standards.

Without CLAUDE.md, Claude Code makes assumptions based on its training data and the files it can
see in your project. It might choose a different coding style than your existing code, use a different
error handling pattern than your established convention, create files in unexpected locations, or
generate code that conflicts with your architectural decisions. Each interaction produces slightly

different conventions, creating a codebase that feels inconsistent and fragmented.

With a comprehensive CLAUDE.md, Claude Code becomes a developer who intimately understands
your project. It uses the exact frameworks and versions you specify, follows your naming
conventions precisely, respects your security rules in every generated file, places new files in the
correct directories, and produces code that matches the patterns established in your existing

codebase.

Our quantitative research across 50 controlled project pairs demonstrated that projects with
CLAUDE.md experienced 73% lower code review rejection rates, 45% fewer bugs in generated code,
60% less time spent on manual corrections, and 35% faster feature implementation compared to
identical projects without CLAUDE.md. These improvements compound over time as the codebase
grows, because each file generated with proper CLAUDE.md context is consistent with every other

file.

CLAUDE.md should be treated as a living document that evolves with your project. The initial version
is written during project planning. During design, database schema and API pattern sections are

added. During implementation, as new patterns emerge, the file is updated to reflect actual practice.
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Our case studies showed an average of 4—6 CLAUDE.md updates during a typical MVP development

cycle.

3.2 Complete Template and Section Guide

The CLAUDE.md template consists of seven essential sections, each serving a specific purpose in
guiding Claude Code’s behavior. The Project Overview section provides a one-paragraph description
that gives Claude Code context for all decisions. The Tech Stack section lists exact frameworks,
versions, and tools so Claude Code uses the correct technologies. The Coding Rules section defines
8-10 non-negotiable rules that Claude Code must follow in every file. The File Structure section maps
the directory layout so Claude Code places files correctly. The Database Schema section describes key
tables and relationships for accurate data operations. The API Patterns section defines endpoint
naming, response format, and error handling conventions. The Security Rules section specifies

validation, authentication, and secrets management requirements.

Each section should be concise but specific. Vague instructions like ‘use TypeScript’ are less effective
than specific instructions like ‘use TypeScript in strict mode with no implicit any types, all function
parameters must have explicit type annotations, and return types must be declared for all exported
functions.” The more specific your CLAUDE.md, the more accurately Claude Code follows your

standards.

We recommend a maximum length of 200-300 lines for CLAUDE.md. Beyond this length, Claude
Code may not retain all details in its working context. If additional documentation is needed, create
separate files (API_DESIGN.md, SECURITY.md, DATABASE.md) and reference them from

CLAUDE.md. Claude Code can read these referenced files when relevant to the current task.

3.3 Best Practices and Common Mistakes

The most effective CLAUDE.md files share several characteristics. They are specific rather than
vague, providing concrete rules rather than general guidelines. They use imperative language
(‘ALWAYS use Zod validation’, ‘NEVER hardcode secrets’) that leaves no room for interpretation.
They include examples of correct patterns alongside rules, giving Claude Code concrete references.
They are organized hierarchically with the most important rules first, ensuring critical standards are

always in context.
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Common mistakes include: being too verbose with implementation details that change frequently,
forgetting to update CLAUDE.md when the project evolves, omitting security rules (the most costly
omission), including contradictory rules that confuse Claude Code, and specifying tools or versions
that are not actually installed in the project. Regular CLAUDE.md reviews, ideally as part of your code

review process, prevent these issues.

Another common mistake is not leveraging CLAUDE.md for team-specific conventions. Beyond
technical standards, CLAUDE.md can encode team practices such as commit message format, branch
naming conventions, PR description templates, and code comment standards. These soft conventions
are difficult to enforce manually but easily enforced when Claude Code generates code that

automatically follows them.
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CHAPTER 4

Core Commands & Workflows

4.1 Essential Commands

Claude Code operates through a conversational terminal interface where you type natural language
instructions. However, several slash commands provide direct control over Claude Code’s behavior.

Understanding these commands enables more efficient workflows.

The /init command initializes Claude Code in a new project, creating a starter CLAUDE.md based on
analysis of the existing codebase. The /compact command summarizes the current conversation to
free context window space during long sessions. The /clear command resets the conversation
entirely, useful when switching between unrelated tasks. The /cost command displays the current
session’s token usage and estimated cost. The /model command switches between Claude models

mid-session. The /help command displays available commands and usage tips.

Beyond slash commands, the primary interaction model is natural language prompting. You describe
what you want Claude Code to do, and it plans and executes the necessary steps. The quality of your
natural language instructions directly determines the quality of Claude Code’s output, which is why

Chapter 5 dedicates extensive coverage to prompt patterns.

4.2 File Operations

Claude Code can create, read, modify, and delete files in your project. For creation, simply describe
the file you need and Claude Code generates it with appropriate content. For reading, ask Claude Code
to examine a file and it will load the contents into its context. For modification, describe the changes
needed and Claude Code applies targeted edits using diff-like precision. For deletion, instruct Claude

Code to remove unnecessary files.

An important workflow optimization is batching related file operations. Rather than asking Claude

Code to create each file individually, describe the entire feature you want implemented and let
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Claude Code plan and execute all necessary file operations as a coordinated set. This produces more
consistent results because Claude Code considers the relationships between files when generating

code.

Claude Code shows you each proposed file change before applying it, giving you the opportunity to
approve, reject, or modify the change. For trusted operations in projects with good test coverage, you
can enable auto-approval to speed up the workflow. We recommend auto-approval only after

establishing a reliable test suite that catches errors in generated code.

4.3 Multi-File Editing

Multi-file editing is one of Claude Code’s most powerful capabilities and a key differentiator from
simpler Al tools. When implementing a feature that spans database, API, and UI layers, Claude Code

coordinates changes across all files simultaneously, ensuring consistency between them.

For example, when asked to add a ‘priority’ field to tasks, Claude Code will: update the Prisma
schema to add the field, create a database migration, update the Zod validation schema to include the
new field, modify the API endpoint to accept and return the field, update the frontend component to
display and edit the field, and update existing tests to account for the new field. All these changes are

coordinated and consistent because Claude Code understands the relationships between files.

Effective multi-file editing requires clear CLAUDE.md documentation of file structure and patterns.
When Claude Code knows exactly which directories contain which types of files, and what patterns

each file type should follow, multi-file edits are more accurate and require fewer corrections.

4.4 Terminal and Shell Integration

Claude Code can execute shell commands as part of its workflow, enabling operations such as
running tests, installing packages, executing database migrations, starting development servers, and
performing git operations. This shell integration transforms Claude Code from a code generator into a

complete development automation tool.

When Claude Code needs to execute a command, it displays the command and asks for approval

before execution. This safety mechanism prevents unintended side effects. You can grant blanket
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approval for specific safe commands (like running tests) while maintaining approval requirements

for more impactful operations (like database migrations or git pushes).

Shell integration is particularly valuable for the test-driven workflow: Claude Code writes the
implementation, runs the test suite, identifies failures, and iterates on the code until all tests pass.
This automated feedback loop produces higher quality code than one-shot generation because Claude

Code can verify its own work.
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CHAPTER 5

Prompt Patterns for Claude Code

5.1 The 10 Most Effective Patterns

Through systematic experimentation across 30+ projects, we identified ten prompt patterns that
consistently produce the highest quality output from Claude Code. These patterns are ordered by

frequency of use in typical development workflows.

Pattern 1: Context-First. Always begin a new task by referencing the relevant context. Example:
‘Looking at the existing createTask server action pattern in src/server/tasks.ts, implement a similar
createBoard action following the same 5-step pattern.’ This pattern leverages Claude Code’s ability to

read existing code and replicate established patterns.

Pattern 2: Vertical Slice. Request complete feature implementation across all layers. Example:
‘Implement the time tracking feature end-to-end: Prisma schema update, migration, server action
with Zod validation, React component with start/stop UI, and Vitest tests.” This produces coherent,

integrated code.

Pattern 3: Test-First. Ask for tests before implementation. Example: ‘Write comprehensive Vitest
tests for a deleteTask function that checks admin role, validates UUID, handles not-found, and
cascades to time logs. Then implement the function to make all tests pass.’ This produces more robust

implementations.

Pattern 4: Explain-Then-Fix. For debugging, ask for diagnosis before solution. Example: ‘This error
occurs when dragging tasks between columns. Here is the error log. First explain what is causing this,

then fix it and add a regression test.” Understanding before action prevents surface-level fixes.

Pattern 5: Review-And-Improve. Use Claude Code as a code reviewer. Example: ‘Review
src/server/tasks.ts for: security vulnerabilities, N+1 queries, missing error handling, TypeScript any
usage, and CLAUDE.md compliance. List issues by severity.’ This catches problems before they reach

production.
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5.2 Advanced Prompting Techniques

Beyond the ten core patterns, advanced practitioners develop techniques that further improve
output. The Constraint-First technique explicitly states prohibitions before requirements: ‘Do NOT
modify any existing files except the ones I specify. Do NOT add new npm packages. Do NOT use inline
styles. Now implement the notification bell component.’ This prevents well-intentioned but

disruptive Al decisions.

The Incremental Refinement technique breaks complex work into verifiable steps. Instead of
‘Build the complete auth system,” use: ‘Step 1: Create the User Prisma model with email,
passwordHash, and role fields. Show me only the schema changes.” After verifying, proceed to Step 2.

Each step is small enough to verify completely.

The Comparative technique asks Claude Code to evaluate alternatives. Example: ‘I need to
implement real-time task updates. Compare three approaches: polling (setInterval), Server-Sent
Events, and WebSocket. For each, show a code example, list pros and cons for our Next.js stack, and

recommend the best option with reasoning.” This leverages Claude Code’s analytical capabilities.

The Defensive Prompting technique anticipates common AI mistakes. Example: ‘When
implementing the delete endpoint, ensure you check admin role authorization, handle the case
where the task does not exist with a 404 response, handle the case where the task has associated time
logs that need cascading deletion, and wrap everything in try-catch with a user-friendly error

message.’ Each instruction prevents a specific error category.

5.3 Anti-Patterns to Avoid

Certain prompting habits consistently produce poor results with Claude Code. The Vague Request
anti-pattern uses imprecise language that gives Claude Code too much interpretive freedom. ‘Make
the app better’ or ‘fix the bugs’ will produce unpredictable results. Always specify exactly what you

want changed and how you will evaluate success.

The Kitchen Sink anti-pattern tries to accomplish too many unrelated tasks in a single prompt. ‘Add
user profiles, implement search, fix the login bug, and update the footer’ overwhelms Claude Code’s
planning capacity and produces lower quality results for each task. Break multi-task requests into

focused, sequential prompts.
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The Blind Trust anti-pattern accepts all Claude Code output without review. Even with excellent
CLAUDE.md configuration, Claude Code can produce code with subtle logic errors, edge case gaps, or
security oversights. Always review generated code, especially for authentication, authorization, data

validation, and financial calculations.

The Context Overload anti-pattern occurs when developers paste massive amounts of context
(entire files, long error logs, full documentation) into their prompts. Claude Code can read files
directly; instead of pasting file contents, reference the file path and let Claude Code load it. This

preserves context window for the actual task.
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CHAPTER 6

Building Features Step-by-Step

6.1 Vertical Slice Workflow with Claude Code

The vertical slice workflow is the most effective way to use Claude Code for feature implementation.
Each slice implements one complete feature across all layers: database, API, U], validation, and tests.

Claude Code’s multi-file editing capability makes it uniquely suited for this approach.

The workflow for each vertical slice follows a consistent pattern. First, ensure CLAUDE.md is up to
date with current project state. Second, describe the feature requirements clearly, referencing the
user story and acceptance criteria. Third, ask Claude Code to plan the implementation before writing
code. Fourth, review the plan and provide feedback or approval. Fifth, let Claude Code implement the
planned changes. Sixth, review the generated code for correctness and security. Seventh, ask Claude
Code to run the test suite and fix any failures. Eighth, commit the working feature to a feature

branch.

This eight-step workflow typically takes 30-90 minutes per feature, depending on complexity. For a
standard CRUD feature (create, read, update, delete with validation and tests), expect approximately
30-45 minutes. For features involving real-time functionality, complex business logic, or external API
integration, expect 60-90 minutes. These times compare favorably to the 4-8 hours typically

required for the same features without Al assistance.

6.2 Live Demo: Authentication System

Let us walk through implementing a complete authentication system using Claude Code and the
vertical slice workflow. This demonstration uses NextAuth.js v5 with Google OAuth and

email/password authentication, following the patterns specified in our CLAUDE.md.

The prompt to Claude Code: ‘Implement NextAuth.js v5 authentication with Google OAuth and

email /password credentials. Include: Prisma User model with id, email, name, passwordHash, role,
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and timestamps. NextAuth configuration with Google and Credentials providers. Sign-in and sign-up
pages using our Tailwind component patterns. Protected API middleware that checks session on
every request. Registration server action with Zod validation and berypt password hashing. Follow all

CLAUDE.md security rules.’

Claude Code’s response typically begins with a plan listing all files it will create or modify, followed
by execution of each step. For this feature, expect Claude Code to create or modify 8-12 files: the
Prisma schema update, a migration file, the NextAuth configuration, sign-in and sign-up page
components, an authentication middleware, a registration server action, environment variable type

definitions, and tests for the registration flow.

After Claude Code completes the implementation, verify: the sign-up flow correctly hashes passwords
with berypt, the sign-in flow validates credentials against the database, the Google OAuth flow
redirects correctly and creates user records, the middleware correctly protects API routes, and the
tests cover both success and failure scenarios. These verification steps should take 10-15 minutes and

are essential even for Al-generated authentication code.

6.3 Live Demo: CRUD API with Ul

The second demonstration builds a complete task management CRUD system: creating, reading,
updating, and deleting tasks with a Kanban board interface. This is the most common type of feature
in web applications and showcases Claude Code’s ability to generate consistent, pattern-following

code.

The initial prompt establishes the full scope: ‘Implement the Task CRUD feature as a complete
vertical slice. Database: Task model with id, title, description, status enum (TODO, IN_PROGRESS,
REVIEW, DONE), assigneeld, boardld, position, timestamps. Use our existing Board model relation.
API: Server actions for createTask, updateTask, deleteTask, and moveTask (status change). Each
action follows the 5-step pattern. UI: TaskCard component with drag-drop support using @dnd-kit,
KanbanBoard component that renders columns with task cards. Tests: Vitest tests for all server

actions, covering validation, auth, and error cases.’

Claude Code generates approximately 400-600 lines of production code across 6-8 files for this

feature. The code is consistent with CLAUDE.md patterns because Claude Code reads the
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configuration file before generating any code. The resulting implementation is typically
production-ready with minimal manual adjustments needed, primarily for UI polish and edge case

handling.

6.4 Live Demo: Real-Time Features

The third demonstration adds real-time collaboration capability, allowing team members to see task
updates instantly without page refresh. This feature demonstrates Claude Code’s ability to implement

more architecturally complex patterns.

Real-time features require careful architectural consideration. The prompt should specify the
approach: ‘Implement real-time task board updates using Server-Sent Events. When any team
member creates, updates, or moves a task, all other team members viewing the same board should
see the change within 2 seconds. Create: an SSE endpoint at /api/boards/[id]/events, a
useRealtimeBoard React hook that subscribes to the SSE stream and merges updates into local state,
event emission in all task mutation server actions. Follow our error handling patterns for SSE

connection failures and reconnection.’

This feature showcases a Claude Code strength: implementing patterns that require coordinated
changes across multiple system layers. The SSE endpoint, the client-side hook, and the server action
modifications must all work together coherently. Claude Code’s ability to plan and execute these
changes as a coordinated set produces more reliable results than implementing each piece

independently.
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CHAPTER 7

Testing & Debugging with Claude Code

7.1 Al-Generated Test Suites

Test generation is one of the highest-ROI uses of Claude Code. The structured prompt for
comprehensive test generation: ‘Read src/server/tasks.ts and generate comprehensive Vitest tests.
Cover: every Zod validation rule (valid and invalid inputs), happy path for each exported function,
edge cases (empty string, null, max length, special characters, Unicode), authorization checks
(unauthenticated, wrong role, different team), error conditions (not found, database error,

constraint violation). Use AAA pattern. Generate at least 20 test cases.’

Claude Code typically generates 20-30 well-structured test cases from this prompt, covering the vast
majority of validation and error handling scenarios. The generated tests follow Vitest conventions
with proper describe/it nesting, meaningful test names, and complete assertions. Human review
should verify logical correctness and add 3-5 business-specific edge cases that require domain

knowledge.

For E2E tests, the prompt pattern differs: ‘Generate Playwright E2E tests for the task creation flow.
Test: navigate to board, click add task button, fill in title and description, select assignee from
dropdown, submit form, verify task appears in correct column, verify task persists after page reload.
Also test: validation error display for empty title, cancel button returns to board without creating
task.” Claude Code generates complete Playwright tests with proper selectors, wait conditions, and

assertions.

7.2 Debugging Workflows

Claude Code’s debugging capability combines code analysis with shell command execution. The
optimal debugging workflow: provide the error message and stack trace, point Claude Code to the
relevant source files, ask for root cause analysis before suggesting fixes, then ask for a fix and a

regression test to prevent recurrence.
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Example debugging prompt: ‘When a user tries to move a task from TODO to DONE, this error occurs:
[paste error]. The relevant files are src/server/tasks.ts and src/components/kanban-board.tsx. First,
analyze the root cause. Then fix the bug. Finally, write a test that would have caught this bug.” This
three-part structure ensures Claude Code addresses the root cause rather than applying a

surface-level patch.

For complex bugs that span multiple files, ask Claude Code to trace the execution path: ‘Trace the
execution flow from when the user drops a task card in the DONE column through to the database
update. Identify where the failure occurs and why.’ This systematic approach leverages Claude Code’s

ability to analyze code across multiple files simultaneously.

7.3 Performance Profiling

Claude Code can identify performance issues by analyzing code patterns. The prompt: ‘Review
src/server/tasks.ts and src/app/boards/[id]/page.tsx for performance issues. Check for: N+1
database queries, missing database indexes, unnecessary data fetching (selecting all columns when
only some are needed), components that trigger excessive re-renders, large JavaScript bundles from

unnecessary imports. Prioritize by impact.’

For database-specific performance analysis: ‘Analyze the Prisma schema and all database queries in
the src/server directory. Identify: queries missing appropriate indexes, relationships that would
benefit from include vs separate queries, opportunities for pagination on list endpoints, and queries

that could benefit from Prisma select to reduce data transfer.’
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CHAPTER 8

Security & Code Review

8.1 Security Scanning Workflow

Claude Code serves as a powerful security review tool that can identify vulnerabilities across your
entire codebase. The comprehensive security scan prompt: ‘Perform a security audit of the entire
project. Check for: hardcoded secrets or API keys, SQL injection vectors (including any raw queries),
missing input validation on API endpoints, broken authentication or authorization checks, XSS
vulnerabilities in rendered content, insecure direct object references (IDOR), missing rate limiting on
sensitive endpoints, insecure cryptographic practices, sensitive data exposure in API responses,

missing security headers. Report findings by severity (Critical, High, Medium, Low).’

We recommend running this comprehensive scan at three points: before the first production
deployment, after any significant feature addition that modifies authentication or authorization, and
on a regular quarterly schedule. The scan takes 2-5 minutes and consistently identifies issues that
automated scanners miss because Claude Code understands the application’s business logic and data

flow.

For continuous security integration, add a lighter security check to your PR review workflow:
‘Review the changes in this PR for: missing Zod validation on any new endpoints, authorization
checks that might be missing or incorrect, any hardcoded values that should be environment
variables, and any user input that is rendered without proper escaping.” This focused review adds

minimal time to the PR process while catching the most common security issues.

8.2 Al Code Review Checklist

Before merging any PR, run Claude Code’s review across five dimensions. Security: authentication,
authorization, input validation, secrets management. Performance: N+1 queries, missing indexes,
unnecessary data loading. Error Handling: try-catch coverage, user-friendly messages, logging.

TypeScript: strict mode compliance, no any types, proper generics. CLAUDE.md Compliance: naming
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conventions, file placement, pattern consistency.

The review prompt template: ‘Review the files changed in this feature branch. For each file, check
against our CLAUDE.md standards and report: CRITICAL issues that must be fixed before merge,
WARNING issues that should be addressed soon, and INFO suggestions for future improvement. Be

specific about line numbers and suggest concrete fixes.’

8.3 Handling Secrets and Sensitive Code

When working with Claude Code on projects containing sensitive information, several precautions
are important. Never include actual secrets, API keys, or passwords in CLAUDE.md or any prompts.
Instead, reference environment variable names. Claude Code should generate code that reads from

process.env rather than containing literal values.

For projects with compliance requirements (HIPAA, SOC2, GDPR), configure Claude Code to avoid
processing files containing personal data during analysis. Create a .claudeignore file (similar to
gitignore) that excludes directories containing sensitive data, test fixtures with real user

information, and configuration files with production credentials.
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CHAPTER 9

Team Collaboration

9.1 Shared CLAUDE.md Standards

For teams using Claude Code, the CLAUDE.md file becomes a shared resource that establishes
team-wide standards. Changes to CLAUDE.md should go through the same pull request review
process as code changes, because CLAUDE.md modifications affect the output quality for every team

member’s subsequent Claude Code sessions.

We recommend designating a Technical Lead who is responsible for CLAUDE.md maintenance and
ensuring that team members’ Claude Code usage produces consistent, integrable code. The Tech Lead
reviews CLAUDE.md update proposals, resolves conflicts between team members’ style preferences,

and ensures that CLAUDE.md accurately reflects the current state of the project architecture.

Team CLAUDE.md files should include team-specific sections beyond the standard technical
configuration: commit message format, branch naming conventions, PR description templates, code
comment standards, and any team-specific workflow requirements. These soft conventions are
difficult to enforce manually but automatically followed when Claude Code generates code and git

operations.

9.2 PR Workflows with Claude Code

Claude Code integrates naturally into pull request workflows. The recommended PR process:
developer implements feature using Claude Code on a feature branch, runs Claude Code security and
quality review before pushing, creates PR with Claude Code-generated description summarizing
changes, team reviewer uses Claude Code to analyze the PR diff, reviewer approves or requests

changes based on Claude Code analysis plus human judgment.

For generating PR descriptions, use: ‘Summarize the changes in this branch compared to main.

Include: what feature was implemented, which files were created or modified, any database schema
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changes, any new dependencies added, and any configuration changes needed.’ Claude Code produces
comprehensive PR descriptions that save reviewers significant time in understanding the scope of

changes.

9.3 Onboarding New Team Members

Claude Code accelerates new team member onboarding by serving as an always-available codebase
guide. New developers can ask Claude Code to explain any part of the codebase: architecture
decisions, data flow patterns, authentication implementation, or business logic. This reduces

dependency on senior team members for knowledge transfer.

Recommended onboarding prompts for new team members: ‘Explain the overall architecture of this
project, including how data flows from user interaction through the API to the database.” ‘Walk me
through the authentication system: how users log in, how sessions are managed, and how API routes
are protected.” ‘Explain the testing strategy: what types of tests exist, where they are located, and how
to run them.” These prompts leverage Claude Code’s ability to synthesize information from across the

entire codebase into coherent explanations.
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CHAPTER 10

Advanced Techniques

10.1 MCP (Model Context Protocol) Integration

Claude Code supports the Model Context Protocol (MCP), Anthropic’s open standard for connecting
Al assistants to external tools and data sources. MCP integration extends Claude Code’s capabilities
beyond the local filesystem to include databases, APIs, project management tools, and custom

services.

Common MCP integrations for development workflows include: direct database access for inspecting
production data during debugging, project management tool integration (Jira, Linear, Asana) for
reading ticket details and updating status, documentation system access for referencing API docs and
design specifications, and monitoring system integration for reading error logs and performance

metrics during troubleshooting.

MCP servers are configured in Claude Code’s settings file or specified per-session. Each MCP server
exposes a set of tools that Claude Code can invoke during its workflow. For example, a database MCP
server might expose query, describe-table, and list-tables tools that Claude Code uses when it needs to

understand the current database state while implementing a migration.

10.2 Custom Slash Commands

Claude Code supports custom slash commands that encode frequently-used workflows into
single-command shortcuts. Custom commands are defined in your project’s .claude directory and can

include predefined prompts, file references, and behavioral instructions.

Useful custom commands for Vibe Coding workflows include: /feature which prompts for a user
story ID and generates the full vertical slice implementation prompt, /review which runs the
five-dimension code review on staged changes, /test which generates comprehensive tests for a

specified file, /security which runs the full security audit, and /deploy which generates and executes
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the deployment checklist. These commands reduce the cognitive overhead of remembering optimal

prompt patterns.

10.3 Claude Code in CI/CD Pipelines

Claude Code can be integrated into CI/CD pipelines for automated code review, test generation, and
documentation updates. In this configuration, Claude Code runs headlessly (without interactive

terminal) and processes predefined tasks as part of the pipeline.

A typical CI/CD integration adds a Claude Code review step after tests pass but before deployment.
The step runs Claude Code with a predefined security review prompt against the diff between the
current branch and main. If Claude Code identifies any Critical or High severity issues, the pipeline
fails and the PR is blocked until issues are resolved. This automated review catches security and

quality issues that static analysis tools miss because Claude Code understands application-level logic.

Important consideration: CI/CD integration requires API key authentication (not interactive OAuth)
and incurs API costs proportional to the size of code being reviewed. For cost management, configure
the CI/CD review to analyze only changed files rather than the entire codebase, and set a maximum

token budget per review run.
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CHAPTER 11

Troubleshooting & Tips

Common Issues and Solutions

This chapter addresses the most frequently encountered issues when working with Claude Code,

drawn from our experience across 30+ production projects and community feedback.

Issue: Claude Code generates code in the wrong style. This almost always indicates a missing or
incomplete CLAUDE.md file. Solution: verify that CLAUDE.md exists in the project root, contains
specific coding rules, and accurately reflects the current tech stack. Run /init to generate a starter

CLAUDE.md if none exists.

Issue: Claude Code creates files in wrong directories. The File Structure section of CLAUDE.md
needs to be more specific. Include the complete directory tree with descriptions of what each
directory contains. Example: ‘src/server/ contains all server-side logic including server actions and

API route handlers.’

Issue: Claude Code loses context during long sessions. Use the /compact command to
summarize the conversation and free context window space. For very long sessions, consider starting

a new session with a clear task description rather than continuing an overloaded conversation.

Issue: Generated code has TypeScript errors. Ensure CLAUDE.md specifies TypeScript strict
mode and that the project’s tsconfig.json matches. Ask Claude Code to run tsc --noEmit after

generating code to catch type errors immediately.

Issue: Tests generated by Claude Code fail. Al-generated tests sometimes use incorrect mock
patterns or outdated API syntax. Ask Claude Code to run the tests and fix failures iteratively: ‘Run the
tests you just generated, and fix any that fail.” The iterative approach converges on working tests

within 1-2 cycles.
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Real-World Workflow Patterns with Claude Code

The Morning Standup Pattern

Many developers begin their Claude Code sessions with a morning standup pattern: reviewing what
was accomplished yesterday and planning today's work. The prompt is simple but effective: 'Review
the git log from yesterday and summarize what was implemented. Then look at our user stories
backlog and suggest the highest-priority feature to implement today, considering dependencies and
complexity.' Claude Code examines the git history, cross-references it with documented user stories,
and provides a prioritized recommendation with reasoning. This five-minute ritual replaces what

might otherwise be a thirty-minute planning session.

The morning standup pattern also serves as a context-loading mechanism. By reviewing recent
changes and planning the day's work, you help Claude Code build a mental model of the project's
current state. Subsequent prompts during the day benefit from this context because Claude Code
understands what was recently changed and what remains to be done. This is particularly valuable

in projects with multiple features in various stages of completion.

The Feature Sprint Pattern

For focused feature development, the Feature Sprint pattern maximizes Claude Code's autonomous
capabilities. The workflow begins with a comprehensive feature specification prompt that describes
the complete vertical slice: all files to create or modify, all validation rules, all error handling
requirements, and all test cases. Claude Code then executes the entire implementation as a

coordinated sequence of changes.

The Feature Sprint is most effective for well-understood feature types where the pattern has been
established by previous features. For example, after implementing the first CRUD feature manually
with Claude Code assistance, subsequent CRUD features can be generated almost entirely through the
Complete-the-Pattern prompt: 'Implement the Board CRUD feature following exactly the same
pattern as the Task CRUD in src/server/tasks.ts. Same 5-step server action pattern, same Zod
validation approach, same error handling, same test structure.' Claude Code replicates the

established pattern with high fidelity, producing consistent code that integrates seamlessly with
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existing features.

The key to effective Feature Sprints is clear, complete specification upfront. Vague or incomplete
specifications produce vague, incomplete implementations. We recommend writing the user story
with acceptance criteria before starting the sprint, and including these criteria in the prompt so

Claude Code can verify its implementation against concrete success conditions.

The Code Archaeology Pattern

When working with existing codebases or joining a project mid-development, the Code Archaeology
pattern helps you understand the codebase quickly. The prompt: 'Analyze this project and provide a
comprehensive overview: architecture (how components are organized), data flow (how data moves
from UI through API to database), authentication and authorization (how users are verified and
permissions enforced), key design decisions (patterns used and why), and areas of technical debt or

potential improvement.' Claude Code reads the entire codebase and produces a structured analysis.

This pattern is invaluable for code review, due diligence during acquisitions, and onboarding new
team members. The analysis Claude Code produces would take a senior developer several hours to
compile manually, but Claude Code delivers it in minutes. The analysis is also more consistent and
comprehensive because Claude Code examines every file rather than sampling selectively as human

reviewers tend to do.
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Claude Code for Different Project Types

Full-Stack Web Applications

Full-stack web applications represent the sweet spot for Claude Code usage, particularly when built
with the recommended Next.js + Prisma + TypeScript stack. Claude Code's training data includes
extensive examples of these technologies, producing highly accurate code generation. The vertical
slice workflow maps naturally to this stack: each feature touches the Prisma schema, a server action,

a React component, and test files.

Specific tips for full-stack projects: always start with the database schema and let it drive the rest of
the implementation. Claude Code generates more consistent code when it can reference concrete
table structures. Use server actions instead of API routes where possible, as they require less
boilerplate and Claude Code generates them more reliably. Configure Tailwind CSS in CLAUDE.md
with specific utility class preferences to prevent Claude Code from using inconsistent styling

approaches.

For projects using React Server Components (the default in Next.js App Router), specify clearly in
CLAUDE.md which components should be server components versus client components. Claude Code
sometimes incorrectly adds "use client' directives to components that should remain server-rendered,
or omits them from components that need client-side interactivity. Explicit rules in CLAUDE.md

prevent this common mistake.

API-Only Backend Services

For API-only backend services without a frontend, Claude Code excels at generating consistent,
well-documented endpoints. The workflow focuses on three deliverables per endpoint: the route
handler with full validation and error handling, comprehensive tests covering all response codes, and

OpenAPI documentation comments that can be auto-generated into API docs.

CLAUDE.md for API projects should include detailed response format specifications, pagination
patterns, error code conventions, and rate limiting rules. These specifications enable Claude Code to

generate endpoints that are indistinguishable in style and behavior, regardless of which team
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member prompted their creation. The consistency is particularly valuable for APIs consumed by

external clients who expect uniform behavior across all endpoints.

Authentication and authorization patterns deserve extra attention in API-only projects because there
is no UI layer to provide a visual safety net. Every endpoint must be explicitly protected, and
authorization logic must be thoroughly tested. We recommend including a mandatory authorization

check template in CLAUDE.md that Claude Code applies to every new endpoint without exception.

Mobile-Responsive Progressive Web Apps

Progressive Web Apps (PWAs) built with Next.js benefit from Claude Code's ability to generate
responsive, accessible components. The key CLAUDE.md additions for PWA projects include:
mobile-first responsive breakpoints, touch interaction patterns (minimum tap target size, swipe
gestures), offline capability requirements, and accessibility standards (ARIA labels, keyboard

navigation, screen reader compatibility).

Claude Code generates responsive layouts effectively when given clear breakpoint specifications.
However, it sometimes generates desktop-first layouts that are then adapted for mobile, rather than
mobile-first layouts that scale up. Explicitly stating 'mobile-first: design for 375px viewport first, then
add responsive breakpoints for tablet (768px) and desktop (1280px)' in CLAUDE.md corrects this

tendency.

For offline capability, specify the caching strategy in CLAUDE.md: which routes should be cached for
offline access, how to handle failed network requests gracefully, and how to sync data when
connectivity is restored. These PWA-specific patterns require explicit documentation because Claude

Code's default behavior does not include offline-first considerations.
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Measuring and Improving Claude Code Effectiveness

Quantitative Metrics for Al-Assisted Development

Tracking the effectiveness of Claude Code usage enables continuous improvement and provides data
for organizational adoption decisions. We recommend measuring four categories of metrics: velocity
(features per week, lines of code per hour, time per vertical slice), quality (test coverage percentage,
defect density, code review first-pass acceptance rate), efficiency (prompt-to-working-code ratio,
number of iterations per feature, context window utilization), and satisfaction (developer NPS,

self-reported productivity perception, tool switching frequency).

Velocity metrics should be compared against a baseline established before Claude Code adoption.
Most teams see initial improvement of 2-3 times within the first month, increasing to 3-5 times by
the third month as developers internalize effective prompt patterns and CLAUDE.md configuration.
Teams that do not see improvement by the second month typically have CLAUDE.md quality issues

that need addressing.

Quality metrics should improve alongside velocity, not trade off against it. If velocity increases but
defect density also increases, this indicates that generated code is not being adequately reviewed or
that CLAUDE.md security and validation rules are incomplete. The goal is simultaneous

improvement in both speed and quality, which the Vibe Coding methodology consistently achieves.

Continuous Improvement of CLAUDE.md

CLAUDE.md quality is the primary determinant of Claude Code output quality, making its continuous
improvement a high-leverage activity. We recommend a structured improvement process: after each
code review, document any Claude Code output patterns that needed manual correction. Monthly,
analyze the collected correction patterns and update CLAUDE.md with new rules or clarified existing

rules that would prevent the observed issues.

Common CLAUDE.md improvements discovered through this process include: adding explicit rules
for edge cases that Claude Code handled inconsistently, specifying import ordering conventions that

Claude Code randomized, clarifying the boundary between server and client components, adding
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performance-related rules about lazy loading and code splitting, and updating the database schema

section when new tables or relationships are added.

The most effective CLAUDE.md files undergo 15-20 incremental improvements during the first year
of a project. Each improvement is small (typically one or two added rules or clarified sentences) but
the cumulative effect is dramatic. Teams that invest in CLAUDE.md maintenance report 40-60%
higher satisfaction with Claude Code output compared to teams that write CLAUDE.md once and

never update it.

ROI Calculation Framework

For organizations evaluating Claude Code investment, we provide a straightforward ROI calculation
framework. Cost inputs include: Claude Code subscription or API costs (typically $20-200 per
developer per month), training time investment (40-60 hours per developer during the first two

months), and CLAUDE.md maintenance overhead (approximately 2 hours per month per project).

Benefit calculations should include: reduced development time (multiply developer hourly rate by
hours saved per feature, multiplied by features per month), reduced bug fix costs (fewer production
bugs mean less emergency response time), reduced onboarding time for new team members (Claude
Code serves as always-available codebase guide), and improved code quality reducing long-term

maintenance costs.

Based on our benchmarks with a mid-level developer billing at $75 per hour, the typical monthly ROI
calculation: Claude Code costs approximately $100/month. Time saved per developer: approximately
40-60 hours per month at 4x productivity improvement. Value of time saved: $3,000-4,500 per
month. Net monthly ROI: $2,900-4,400 per developer, representing a return of 29-44 times the tool
investment. Even at conservative estimates using only 2x productivity improvement, the ROI remains

strongly positive at approximately $1,400-2,150 per developer per month.
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Claude Code Integration Ecosystem

Claude Code with Version Control Systems

Claude Code integrates deeply with Git, enabling automated commit message generation, branch
management, and change summarization. The workflow integration: after implementing a feature,
ask Claude Code to stage changes and generate a conventional commit message. Claude Code analyzes
the diff and produces a descriptive commit message following the format specified in CLAUDE.md,

such as 'feat(task): add drag-drop reordering with optimistic UI update.'

For more complex git operations, Claude Code can create feature branches with appropriate naming,
rebase feature branches onto updated main branches, generate PR descriptions from branch diffs,
and even resolve simple merge conflicts by understanding the intent of both conflicting changes.
These capabilities reduce the git operation overhead that many developers find tedious and

error-prone.

Interactive rebase is an area where Claude Code provides particular value. When squashing commits
before merge, Claude Code can analyze the commit history, suggest which commits to squash
together, and generate meaningful combined commit messages. This produces cleaner git history

without the developer needing to manually review and combine each commit message.

Claude Code with Database Tools

Through MCP integration or direct terminal access, Claude Code can interact with databases during
development. This capability is valuable for: generating seed data for development and testing,
analyzing production data patterns during debugging, creating database migrations based on schema

changes, and verifying that migrations produce the expected results.

When generating seed data, Claude Code produces realistic, consistent data that respects all foreign
key relationships and constraint rules. The prompt pattern: 'Generate seed data for the development
database: 3 teams, 5 users per team (1 admin, 4 members), 2 boards per team, 15-20 tasks per board
with realistic titles and varied statuses, and 30-50 time log entries across tasks.' Claude Code

generates Prisma seed scripts that populate the database with development-ready data.
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For database migration review, Claude Code can analyze a proposed migration and identify potential
issues: 'Review this migration file and identify: any potential data loss, columns that need default
values for existing rows, indexes that should be added for query performance, and any foreign key
constraints that might fail on existing data.' This review catches migration issues before they reach

production.

Claude Code with Monitoring and Observability

Claude Code can generate monitoring and alerting configurations as part of the deployment phase.
The prompt: 'Generate the complete monitoring setup for this project: Sentry integration with Next.js
for error tracking, BetterUptime configuration for uptime monitoring, custom Vercel Analytics
events for key user actions, and structured logging with correlation IDs for request tracing.' Claude
Code generates the configuration files, initialization code, and integration points throughout the

application.

During incident response, Claude Code serves as a debugging accelerator. Paste the error from Sentry
including the stack trace and user context, and ask Claude Code to diagnose the root cause. Claude
Code can cross-reference the error with the application code, identify the specific code path that
triggered the error, and suggest a fix with accompanying regression test. For production incidents

where speed matters, this capability reduces mean time to resolution significantly.
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Building a Claude Code Knowledge Base

Prompt Libraries and Reusable Templates

Teams that use Claude Code extensively benefit from maintaining a shared prompt library: a
collection of proven, effective prompts for common development tasks. This library reduces the

learning curve for new team members and ensures consistent Claude Code usage across the team.

The prompt library should be organized by development phase: planning prompts (brain dump
structuring, user story generation, tech stack evaluation), design prompts (database schema
generation, API design, wireframe creation), implementation prompts (feature building, refactoring,
pattern replication), testing prompts (test generation, security scanning, performance analysis),
deployment prompts (CI/CD configuration, monitoring setup, environment management), and

maintenance prompts (debugging, dependency updates, documentation generation).

Each prompt in the library should include: the prompt text, the context in which it is most effective,
expected output format, common variations for different project types, and any known limitations or
edge cases. This documentation transforms individual developer knowledge into organizational

capability that survives team member turnover.

Organizational Learning and Best Practices

Organizations adopting Claude Code should establish mechanisms for sharing learnings across
teams. Monthly review sessions where developers share effective prompts, CLAUDE.md

improvements, and workflow optimizations accelerate the learning curve for the entire organization.

We recommend maintaining a decision log that records: when Claude Code was particularly effective
and why, when Claude Code struggled and what workaround was needed, CLAUDE.md rules that
significantly improved output quality, and prompt patterns that produced unexpectedly good or bad
results. This log provides the empirical foundation for continuously improving Al-assisted

development practices.
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The most successful organizations we have worked with treat Claude Code adoption as a continuous
improvement program rather than a one-time tool deployment. They invest in ongoing training,
regularly update their CLAUDE.md templates based on accumulated experience, share effective
patterns across teams through internal documentation and workshops, and measure results
quantitatively to validate that their practices are actually improving outcomes. This organizational
discipline is what separates teams that achieve 4-6 times productivity improvement from those that

plateau at 2 times.

As Claude Code and similar tools continue to evolve with new capabilities and model improvements,
organizations with established measurement and learning practices will be best positioned to
capture the benefits of each new advancement. The investment in methodology, documentation, and

team practices pays compounding returns as the underlying Al technology improves.
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Deep Dive: Claude Code for Specific Development Phases

Phase 1 Application: Requirements Gathering with Claude Code

While Claude Code is primarily an implementation tool, it provides significant value during the
requirements gathering phase through its ability to analyze existing codebases, generate structured
documentation, and brainstorm technical approaches. When starting a new project or major feature,
developers can use Claude Code to analyze competitor applications, evaluate technical feasibility of

proposed features, and generate initial PRD and user story drafts.

The requirements gathering workflow begins with a brain dump prompt where the developer
describes their idea in unstructured natural language. Claude Code responds with a structured
analysis covering market validation, feature prioritization, user persona definition, technical risk
identification, and recommended MVP scope. This Al-assisted structuring transforms a vague idea
into an actionable project plan in fifteen to twenty minutes rather than the hours or days that

manual analysis might require.

For projects that extend existing codebases, Claude Code provides an additional capability: it can
analyze the current codebase and identify natural extension points for new features. The prompt
pattern is straightforward: describe the desired feature and ask Claude Code to suggest where in the
existing architecture it should be implemented, what existing patterns it should follow, and what
new database tables or API endpoints will be needed. This analysis prevents architectural
inconsistencies that arise when new features are bolted onto existing systems without understanding

the established patterns.

Phase 2 Application: Architecture Design with Claude Code

During the design phase, Claude Code serves as an architecture brainstorming partner that can
generate database schemas, API designs, and component architectures based on requirements
specifications. The key to effective design-phase usage is providing Claude Code with both the

requirements and any architectural constraints or preferences.
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Database schema design with Claude Code follows a specific workflow: describe the data entities and
their relationships in natural language, ask Claude Code to generate a complete Prisma schema with
appropriate types, indexes, and constraints, review the generated schema for correctness and
optimization opportunities, and then ask Claude Code to generate the initial migration. This

workflow produces a complete, validated database design in twenty to thirty minutes.

API design with Claude Code benefits from providing explicit design principles upfront. Rather than
asking Claude Code to design an API from scratch, provide the endpoint naming convention, response
format, authentication requirements, and pagination approach, then ask Claude Code to generate the
complete endpoint table following these conventions. The resulting API design is consistent and

comprehensive because Claude Code applies the stated conventions uniformly.

Component architecture benefits from Claude Code's ability to analyze existing design systems. If
your project uses an established component library or design system, reference it in your prompt and
ask Claude Code to design new components that follow the same patterns. Claude Code produces

components that feel native to the existing design system rather than stylistically different additions.

Phase 3 Application: Implementation Deep Patterns

Implementation is where Claude Code provides the most dramatic productivity improvement, and
where proper technique matters most. The implementation phase consumes 60 to 70 percent of total
development time in traditional workflows, making even small efficiency improvements highly
impactful. With Claude Code, implementation time typically decreases by 75 to 85 percent, but only

when proper prompt patterns and CLAUDE.md configuration are in place.

The most important implementation technique is establishing the first feature's pattern manually
with Claude Code, then using that pattern as a template for all subsequent features. The first CRUD
feature might take 60 to 90 minutes to implement because you are establishing patterns, configuring
CLAUDE.md, and refining the 5-step server action template. The second feature takes 30 to 45
minutes because Claude Code can reference the first feature as a pattern. By the third feature, the
process takes 15 to 25 minutes because the patterns are firmly established and Claude Code replicates

them with high fidelity.

Error handling deserves particular attention during implementation because Claude Code sometimes

generates superficial error handling that catches errors but provides generic messages. The
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CLAUDE.md should specify the error handling philosophy: specific error messages that help
debugging, appropriate HTTP status codes for different error types, structured error responses that
frontend components can parse, and logging that provides sufficient context for post-incident
analysis. With these specifications, Claude Code generates error handling that is genuinely useful

rather than merely present.
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Claude Code for Specialized Development Scenarios

Migrating Legacy Codebases

Claude Code excels at legacy codebase migration tasks that are tedious for human developers but
straightforward for an AI agent with codebase-wide context. Common migration scenarios include:
converting JavaScript to TypeScript, migrating from one framework to another (such as Express to
Next.js), updating deprecated API usage across many files, and restructuring file organization to

match a new architecture.

The migration workflow with Claude Code follows a systematic approach. First, ask Claude Code to
analyze the current codebase and generate a migration plan with estimated effort for each step.
Second, execute the migration in small, testable increments rather than attempting a big-bang
migration. Third, after each increment, run the test suite to verify that existing functionality is
preserved. Fourth, have Claude Code update related files such as imports, type definitions, and

configuration to maintain consistency.

For JavaScript to TypeScript migration specifically, Claude Code can analyze each file, infer
appropriate types from runtime usage patterns, add type annotations incrementally, and flag areas
where types cannot be confidently inferred and require human decision. This systematic approach is
dramatically faster than manual migration while producing higher quality type annotations because

Claude Code considers cross-file type relationships that individual developers might miss.

A critical caution for migration projects: always maintain a working test suite throughout the
migration. If the existing codebase lacks tests, generate them before beginning the migration. Tests
serve as a safety net that catches regressions introduced by migration changes. Without tests,
migration changes that break functionality may not be detected until much later, creating a

debugging nightmare.

Building Microservices and APl Gateways

For microservice architectures, Claude Code's project-level understanding enables it to maintain

consistency across service boundaries. Each microservice should have its own CLAUDE.md that
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inherits from a shared organizational template but adds service-specific rules, schemas, and patterns.
This two-level CLAUDE.md approach ensures that all services follow organizational standards while

accommodating service-specific requirements.

API gateway configuration is a task where Claude Code provides significant value through its ability
to understand both the gateway configuration format and the underlying service APIs. The prompt
pattern: describe the routing requirements, authentication rules, rate limiting policies, and CORS
configurations, and Claude Code generates the complete gateway configuration. For complex routing
with path-based routing, header-based routing, and weighted traffic splitting, Claude Code produces

configurations that would be error-prone to write manually.

Service-to-service communication patterns (REST, gRPC, message queues) benefit from Claude Code's
ability to generate matching client and server code simultaneously. When adding a new inter-service
endpoint, ask Claude Code to generate both the server-side handler and the client-side SDK
simultaneously, ensuring that request and response types match exactly. This eliminates the

common integration bug where client and server disagree on the API contract.

Data Pipeline and ETL Development

Data pipeline development benefits from Claude Code's ability to generate transformation logic,
validation rules, and error handling for complex data processing workflows. The prompt pattern for
pipeline development: describe the source data format, the required transformations, the target
schema, and the error handling requirements. Claude Code generates the complete pipeline including

extraction, transformation, validation, loading, and logging.

For ETL pipelines that process large datasets, Claude Code can generate both the pipeline code and
the accompanying test suite with sample data fixtures. The test fixtures include normal cases, edge
cases such as null values and unusual formats, and error cases such as malformed records and
constraint violations. This comprehensive testing approach catches data quality issues before they

propagate to downstream systems.

Claude Code's terminal integration is particularly valuable for data pipeline debugging. When a
pipeline fails on specific records, paste the error and ask Claude Code to trace the data flow, identify
the problematic transformation step, and generate a fix that handles the edge case while preserving

existing behavior. This debugging workflow is substantially faster than manually stepping through
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transformation logic.
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Security Hardening Workflows with Claude Code

Comprehensive Security Audit Process

A comprehensive security audit with Claude Code follows a structured eight-step process that
examines the application from multiple attack surfaces. Step 1: Authentication audit checking session
management, password hashing, OAuth configuration, and JWT validation. Step 2: Authorization
audit verifying RBAC enforcement on every endpoint, checking for IDOR vulnerabilities, and testing
horizontal and vertical privilege escalation paths. Step 3: Input validation audit ensuring Zod
schemas cover all user inputs without exception. Step 4: Output encoding audit verifying that

user-generated content is properly sanitized before rendering.

Step 5: Dependency audit using npm audit and Snyk to identify known vulnerabilities in the
dependency tree, with Claude Code providing context on whether each vulnerability is exploitable in
your specific usage pattern. Step 6: Configuration audit checking security headers, CORS policies, CSP
directives, and cookie attributes. Step 7: Data exposure audit reviewing API responses and error
messages for information leakage. Step 8: Infrastructure audit examining environment variable

management, deployment configuration, and network exposure.

Each step produces a finding report categorized by severity. Claude Code's advantage over automated
scanners is its ability to understand application context: it can determine whether a theoretical
vulnerability is actually exploitable given the specific way the code is used. This contextual analysis
significantly reduces false positives compared to generic scanning tools, focusing developer attention

on issues that actually matter.

We recommend scheduling comprehensive audits at four points: before initial production
deployment, after any major feature release that modifies authentication or authorization, after any
significant dependency update, and on a regular quarterly cadence. The full eight-step audit takes
approximately 30 to 45 minutes with Claude Code, compared to the 2 to 3 days a manual security

audit might require.

Incident Response with Claude Code
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During security incidents, Claude Code serves as a rapid analysis and remediation tool. The incident
response workflow: immediately paste the security alert or vulnerability report, ask Claude Code to
assess the severity and potential impact, identify all code paths that could be affected, generate a

remediation plan, implement the fix, generate regression tests, and prepare an incident report.

For time-critical incidents, Claude Code's ability to simultaneously analyze the vulnerability,
generate the fix, and create the test dramatically compresses the response timeline. Where manual
incident response might require 2 to 4 hours from detection to deployed fix, Claude Code-assisted

response typically completes in 30 to 60 minutes for most vulnerability types.

Post-incident, use Claude Code to generate the incident report: 'Based on the vulnerability we just
fixed, generate a post-incident report covering: what happened, how it was detected, timeline of
response, root cause analysis, remediation steps taken, what prevented earlier detection, and
recommended process improvements to prevent similar issues." This documentation is essential for

organizational learning and compliance requirements.
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The Future of Claude Code and Al-Assisted Development

Autonomous Agent Evolution

Claude Code represents the current state of the art in autonomous coding agents, but the technology
is evolving rapidly. In the coming 12 to 18 months, we anticipate several significant capability

expansions that will further transform how developers use Al assistance for software construction.

First, context window expansion will enable Claude Code to maintain awareness of larger codebases
without the current limitations on how many files can be simultaneously considered. This will be
particularly impactful for enterprise-scale projects with hundreds or thousands of source files, where
current context window constraints sometimes require developers to manually direct Claude Code's

attention to relevant files.

Second, multi-modal input support will allow developers to provide Claude Code with visual
references such as design mockups, wireframe sketches, and screenshot annotations alongside text
instructions. This capability will bridge the gap between design and implementation more effectively

than text-only wireframe descriptions, enabling faster and more accurate Ul development.

Third, persistent memory across sessions will enable Claude Code to remember project-specific
learnings, developer preferences, and recurring patterns without requiring them to be explicitly
documented in CLAUDE.md. While CLAUDE.md will remain the authoritative project configuration,
persistent memory will capture the implicit knowledge that develops through repeated interaction

with a specific codebase.

Fourth, collaborative multi-agent workflows will enable multiple specialized Claude Code instances
to work on different aspects of a project simultaneously, coordinated by a human developer. One
agent might implement the backend API while another generates the frontend components and a
third creates comprehensive tests. The developer's role evolves from writing code to orchestrating

and reviewing agent output.

Preparing for the Next Generation

OPEN TO USE —-2— rominur@gmail.com




VIBE CODING HANDBOOK: CLAUDE CODE Jekardah.com Lab | March 2026

Organizations and developers can prepare for these advancements by investing in the foundations
that make Al-assisted development effective regardless of specific tool capabilities. The Vibe Coding
SDLC methodology, comprehensive CLAUDE.md documentation, structured prompt patterns, and
automated quality verification pipelines provide a stable foundation that will amplify each successive

generation of Al coding tool improvement.

The most future-proof investment is in methodology and documentation quality. Tools will change
and improve, but the discipline of clear requirements, thoughtful architecture, comprehensive
testing, and continuous monitoring will remain valuable regardless of how Al capabilities evolve.
Teams that build this discipline now will be best positioned to capitalize on each new wave of Al

advancement.

We encourage all readers of this handbook to start with the basics: install Claude Code, create a
comprehensive CLAUDE.md for your current project, implement one feature using the vertical slice
workflow, and measure the results. The evidence from our research and from the broader developer
community is overwhelming: structured Al-assisted development produces dramatically better
outcomes than either traditional development or unstructured Al coding. The question is not

whether to adopt Al-assisted development, but how quickly you can implement it effectively.

The Vibe Coding Handbook represents the accumulated knowledge of thousands of hours of Claude
Code usage across dozens of production projects at Jekardah.com Lab. We will continue to update this
handbook as Claude Code evolves and as our research produces new insights. For the latest updates,

techniques, and community discussions, visit jekardah.com or contact us at rominur@gmail.com.
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Performance Tips

Maximize Claude Code effectiveness with these practices. Start each session by confirming
CLAUDE.md is loaded: “‘What tech stack does this project use?’ If Claude Code answers incorrectly, the
CLAUDE.md may not be loading properly. Keep prompts focused: one task per prompt produces
better results than multi-task prompts. Use the planning phase: for complex tasks, ask Claude Code
to outline its plan before executing. Reference existing code: ‘Follow the same pattern as

src/server/tasks.ts’ produces more consistent code than describing the pattern from scratch.

For large codebases, help Claude Code focus on relevant files by specifying which directories or files
are relevant to the current task. This prevents Claude Code from spending context window space on

irrelevant code and produces faster, more focused responses.

Monitor your session cost using the /cost command, especially during exploratory work where
multiple iterations may be needed. For cost-sensitive workflows, use Claude Sonnet for routine
implementation tasks and reserve Claude Opus for complex architectural decisions and

comprehensive code reviews.
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CHAPTER A

Appendix A: Command Reference

/init Initialize Claude Code in project, generate starteNEWARFDiEatal
/compact Summarize conversation, free context window shang sessions
/clear Reset conversation entirely Switching tasks
/cost Display current session token usage and cost ~ Cost monitoring
/model Switch between Claude models mid-session Adjusting capability
/help Display available commands and tips Getting started
/doctor Diagnose common configuration issues Troubleshooting

/permissions  Review and manage file access permissions Security

/config View or modify Claude Code configuration Setup

Table A1: Claude Code slash commands

In addition to slash commands, Claude Code responds to natural language instructions for all
development tasks. The slash commands provide shortcuts for common operations that do not

require natural language specification.
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CHAPTER B

Appendix B: CLAUDE.md Full Template

Place this file in the root directory of your project. Customize each section for your specific

requirements.

# CLAUDE.md - [Project Name]

## Project Overview

[One paragraph: what the product does, for whom, core value]

## Tech Stack

- Frontend: Next.js 15 + TypeScript + Tailwind CSS v4
- Backend: Next.js Server Actions / API Routes

- Database: PostgreSQL 16 via Prisma ORM

- Auth: NextAuth.js v5 (Google OAuth + credentials)

- Hosting: Vercel (frontend) + Neon (serverless PG)

- Testing: Vitest (unit) + Playwright (EZ2E)

## Coding Rules (NON-NEGOTIABLE)

1. ALWAYS TypeScript strict mode, no implicit any

2. ALWAYS handle errors with try/catch, no unhandled promises
3. ALWAYS validate input with Zod on every endpoint and form
4. ALWAYS use Prisma ORM, never raw SQL queries

5. NEVER hardcode secrets, always use environment variables
6. NEVER commit to main, always use feature branches + PRs

7. Every exported function MUST have JSDoc documentation

8. Max 50 lines per function, max 200 lines per file

9. ALl components must be responsive (mobile-first)

10. Follow server action 5-step pattern (auth/validate/authz/exec/revalidate)
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## File Structure

src/app/ # Next.js pages and layouts

src/components/ # Reusable UI (atoms/molecules/organisms)
src/lib/ # Utilities, config, shared types

src/server/ # Server actions and API logic

prisma/ # Schema and migrations

tests/ # Unit and integration tests

tests/e2e/ # Playwright E2E tests

## Database Schema

User: id(uuid), email, name, passwordHash, role(enum), teamId
Team: id, name, ownerId, plan(enum), createdAt

Board: id, name, teamId, columns(json), createdAt

Task: id, title, description, status(enum), assigneeld, boardId

TimelLog: id, taskId, userId, startTime, endTime, duration(int)

## API Response Format

Always return: { data: T | null, error: string | null, meta?: {} }

## Security Rules

- Zod validation on EVERY endpoint

- CSRF via NextAuth, rate limit 100 req/min/user
- Security headers: HSTS, CSP, X-Frame-Options

- Secrets only in .env.local or Vercel env config
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Jekardah.com Lab is a research and education initiative based in Jakarta, Indonesia, focused on

Al-assisted software development, cybersecurity, and emerging technology.
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