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AI-Assisted Software Engineering

Requirement 
Engineering

Coding

Testing / 
Verification

Repair

AIOps
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Requirement Engineering

Elicitation

Modeling

Specification

Management

Validation
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Strength
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Thinking before 
action

Software 
engineering life 
cycle

Navigating AI 
agents



Weakness

• Informal language incurs ambiguity
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Insufficient user balance 
reject transactions. 

< ? 

<= ? 
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But how to use them in coding agents?



Spec-Driven Development

A methodology to write clear and detailed 
specification before implementation in 

LLM era.
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Spec-Driven Development

Argument: specifications are more 
important than the code.
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GitHub Spec Kit
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https://github.github.com/spec-kit/



The SDD Lifecycle

Constitution
• Set 

Guardrails

Specify
• Define 

“What”

Plan
• Design 

“How”

Tasks
• Atomic 

Units

Implement
• Just do it
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1. The Constitution

• Setting the principles for your project
• Technical stack & architecture
• Security & compliance standard
• Performance benchmark

• Persistent in the project folder
• “constitution.md”
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Example
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.specify/templates/plan-template.md

/speckit.constitution This project follows a "Library-First" approach. All features 
must be implemented as standalone libraries first. We use TDD strictly. We prefer 
functional programming patterns.



2. Defining the Spec
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Outcomes
What should the system 
achieve when the work 
is finished?

Boundaries
Define what is in-scope 
and explicitly out-of-
scope to prevent agent 
scope-creep.

Constraints
List prior decisions and 
technical limits that the 
AI agent must respect.



Example
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.specify/templates/plan-template.md

/speckit.specify Build an application that can help me organize my photos in separate 
photo albums. Albums are grouped by date and can be re-organized by dragging and 
dropping on the main page. Albums are never in other nested albums. Within each 
album, photos are previewed in a tile-like interface.



Example
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3. The Technical Plan

• The plan.md acts as the bridge between business intent and raw 
code. It defines:
• Data models and schemas
• API contracts and endpoints
• Component architecture
• Tech stack
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Example
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.specify/templates/plan-template.md

/speckit.plan The application uses Vite with minimal number of libraries. Use vanilla 
HTML, CSS, and JavaScript as much as possible. Images are not uploaded anywhere 
and metadata is stored in a local SQLite database.



Example
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4. Checklist

• Generates a custom quality checklist — "unit tests for your 
requirements" — to confirm the spec is complete, clear, and 
consistent before you break the work down.
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Example
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5. Tasks

• Breaking the plan into atomic units.
• This ensures the AI agent focuses on one testable change at a 

time, verified against the original spec at every step.
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Example
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/speckit.tasks



Example: All Specifications

23



6. Analyze

• Reports conflicts, gaps, and ambiguities across spec.md, 
plan.md, and tasks.md.
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Example
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7. Implementation
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How is SDD Implemented?
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Skills



Demo
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Exercise

• You can implement SDD by yourself.
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Goal

• Use Spec Kit to develop to analyze requirements
• Find inconsistencies in a set of requirements 
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Write the Constitution

• Create a constitution.md for 
your project.
Include:

Technical stack & architecture 
principles

Security & compliance 
standards

Performance benchmarks
Coding conventions
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# constitution.md

## Tech Stack
- Frontend: React + TypeScript
- Backend: Node.js + Express
- Database: PostgreSQL

## Principles
- Library-First: all features as 
standalone modules
- Test-Driven: every feature has tests 
before implementation
- API-First: define OpenAPI spec before 
coding

## Security
- No hardcoded credentials
- Input validation on all endpoints
- HTTPS only



Write the Specification

• Using your extracted 
requirements, write 
spec.md.
Define:

Outcomes: What should the 
system achieve?

Boundaries: In-scope vs. out-
of-scope

Constraints: Technical limits, 
deadlines
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# spec.md

## Outcomes
- Students can search, filter, and register for 
courses
- Professors can manage course rosters
- Admins can configure registration periods

## Boundaries
In scope: Course search, registration, roster 
management
Out of scope: Payment processing, grades, 
attendance

## Constraints
- Must support 1000 concurrent users
- Registration period is configurable per 
semester
- No third-party auth (use university SSO)



Create the Technical Plan

• Bridge business intent to 
code.
Define:

Data models / schemas
API contracts / endpoints
Component architecture
Task breakdown
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# plan.md

## Data Models
Course: { id, name, code, capacity, 
professor_id }
Student: { id, name, email, major }
Enrollment: { student_id, course_id, status }

## API Endpoints
GET  /api/courses?search=&major=
POST /api/courses/:id/register
GET  /api/professors/:id/roster

## Components
CourseSearch → CourseList → RegistrationForm
ProfessorDashboard → RosterView



Requirement Verification

• Read the following requirements for a "Smart Home 
Controller":

REQ-1: The system shall control all lights in the house.
REQ-2: The system shall respond to voice commands.
REQ-3: The system shall learn user preferences over time.
REQ-4: The system shall work without internet connection.
REQ-5: The system shall integrate with Alexa and Google Home.
REQ-6: The system shall be affordable (under $100).

Find as many issues as you can.
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Categorize the Issues

• Group the issues you found into categories:

Ambiguity: "affordable" — affordable to whom?
Conflict: REQ-4 (no internet) vs REQ-5 (Alexa needs internet)
Missing: What happens during power outage?
Unmeasurable: "learn user preferences" — how much? how fast?
Incomplete: No security requirement (what if someone hacks it?)
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Rewrite the Requirements

• Fix each issue by making requirements:
Specific: replace vague terms with measurable criteria
Consistent: resolve conflicts explicitly
Complete: add missing requirements
Testable: every requirement must have a clear test
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# Before (ambiguous)
REQ-6: The system shall be affordable (under $100).

# After (specific + testable)
REQ-6: The system hardware + software total cost
shall not exceed $100 USD at retail pricing
as of the product launch date.
Test: Bill of materials review, price verification.



Verify Your Rewritten Requirements

• Run the LLM verification again on your rewritten set.
Did you introduce new issues?
Are all original issues resolved?
This is the verification loop: write → check → fix → re-check.
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Kiro

38https://kiro.dev/

Kiro, a coding agent that 
deeply integrate  SDD 
workflow.



Questions
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Next class: Coding I
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