Technical Specification Template
Use this template to document technical requirements, architecture, and implementation details for engineering teams.

Document Information
1. Feature/Project:* _______________
1. Author:* _______________
1. Tech Lead:* _______________
1. Date Created:* _______________
1. Last Updated:* _______________
1. Status:* [ ] Draft [ ] Review [ ] Approved [ ] In Progress [ ] Complete

Executive Summary
1. In 1-2 sentences, what are we building?*
_______________
1. Why now?*
_______________
1. Success criteria:*
_______________

Background & Context
Problem Statement
1. What problem are we solving?*
_______________
1. Who experiences this problem?*
_______________
1. Current pain points:*
1. _______________
1. _______________
1. _______________
Business Context
1. Strategic priority:* [ ] High [ ] Medium [ ] Low
1. Business value:*
_______________
1. User impact:*
_______________
1. Dependencies on other initiatives:*
1. _______________
1. _______________

Goals & Non-Goals
Goals
1. What we're trying to achieve:*
1. Goal 1: _______________
1. Success metric:* _______________
1. Goal 2: _______________
1. Success metric:* _______________
1. Goal 3: _______________
1. Success metric:* _______________
Non-Goals
1. Explicitly out of scope for this project:*
1. ✗ _______________
1. ✗ _______________
1. ✗ _______________
1. Why these are non-goals:*
_______________

User Requirements
User Stories
1. As a* [user type]
1. I want* [feature/capability]
1. So that* [benefit/outcome]
1. Acceptance criteria:*
1. [ ] _______________
1. [ ] _______________
1. [ ] _______________
1. As a* [user type]
1. I want* [feature/capability]
1. So that* [benefit/outcome]
1. Acceptance criteria:*
1. [ ] _______________
1. [ ] _______________
1. [ ] _______________
Use Cases
1. Use Case 1:* _______________
1. Actor:* _______________
1. Preconditions:* _______________
1. Main Flow:*
1. _______________
1. _______________
1. _______________
1. Alternative Flows:*
1. If [condition]: _______________
1. Postconditions:* _______________

Technical Requirements
Functional Requirements
1. FR-1:* _______________
1. Priority:* [ ] Must Have [ ] Should Have [ ] Nice to Have
1. Rationale:* _______________
1. FR-2:* _______________
1. Priority:* [ ] Must Have [ ] Should Have [ ] Nice to Have
1. Rationale:* _______________
1. FR-3:* _______________
1. Priority:* [ ] Must Have [ ] Should Have [ ] Nice to Have
1. Rationale:* _______________
Non-Functional Requirements
1. Performance:*
1. Response time: _______________ (e.g., < 200ms p95)
1. Throughput: _______________ (e.g., 1000 req/sec)
1. Latency: _______________ (e.g., < 100ms p99)
1. Scalability:*
1. Expected load: _______________
1. Peak capacity: _______________
1. Growth projection: _______________
1. Reliability:*
1. Uptime target: _______________ (e.g., 99.9%)
1. Error rate: _______________ (e.g., < 0.1%)
1. Recovery time objective (RTO): _______________
1. Recovery point objective (RPO): _______________
1. Security:*
1. Authentication: _______________
1. Authorization: _______________
1. Data encryption: [ ] At rest [ ] In transit
1. Compliance: _______________ (e.g., GDPR, SOC2, HIPAA)
1. Availability:*
1. SLA requirement: _______________
1. Maintenance windows: _______________
1. Disaster recovery: _______________

System Architecture
High-Level Architecture
1. Architecture diagram location:* _______________
1. Description:*
_______________
1. Key components:*
1. [Component 1]: _______________
1. [Component 2]: _______________
1. [Component 3]: _______________
System Components
Component 1: [Name]
1. Purpose:* _______________
1. Technology:* _______________
1. Responsibilities:*
1. _______________
1. _______________
1. Interfaces:*
1. Input: _______________
1. Output: _______________
1. Dependencies:*
1. _______________

Component 2: [Name]
1. Purpose:* _______________
1. Technology:* _______________
1. Responsibilities:*
1. _______________
1. _______________
1. Interfaces:*
1. Input: _______________
1. Output: _______________
1. Dependencies:*
1. _______________

Technology Stack
1. Frontend:*
1. Framework: _______________
1. Libraries: _______________
1. Build tools: _______________
1. Backend:*
1. Language: _______________
1. Framework: _______________
1. Runtime: _______________
1. Database:*
1. Type: _______________ (SQL/NoSQL)
1. System: _______________
1. ORM/Driver: _______________
1. Infrastructure:*
1. Hosting: _______________
1. CI/CD: _______________
1. Monitoring: _______________
1. Third-party Services:*
1. Service 1: _______________ (purpose: _______________)
1. Service 2: _______________ (purpose: _______________)

Data Model
Database Schema
1. Entities:*
Entity 1: [Name]
| Field | Type | Constraints | Description |
|-------|------|-------------|-------------|
| id | UUID | PRIMARY KEY | ___________ |
| ___________ | ___________ | ___________ | ___________ |
| ___________ | ___________ | ___________ | ___________ |
| created_at | TIMESTAMP | NOT NULL | ___________ |
| updated_at | TIMESTAMP | NOT NULL | ___________ |
1. Indexes:*
1. Index 1: _______________ (on fields: _______________)
1. Index 2: _______________ (on fields: _______________)
1. Relationships:*
1. Relates to [Entity]: _______________

Entity 2: [Name]
| Field | Type | Constraints | Description |
|-------|------|-------------|-------------|
| id | UUID | PRIMARY KEY | ___________ |
| ___________ | ___________ | ___________ | ___________ |
| ___________ | ___________ | ___________ | ___________ |

Data Flow
1. Flow 1: [Name]*
1. User action: _______________
1. API request: _______________
1. Data processing: _______________
1. Storage: _______________
1. Response: _______________
1. Data flow diagram:* _______________ (link)

API Specification
Endpoints
POST /api/[resource]
1. Description:* _______________
1. Authentication:* [ ] Required [ ] Optional [ ] Not required
1. Request:*
`json
{
"field1": "string",
"field2": 123,
"field3": true
}
`
1. Response (200):*
`json
{
"id": "uuid",
"field1": "string",
"created_at": "timestamp"
}
`
1. Error Responses:*
1. 400: _______________ (validation error)
1. 401: _______________ (unauthorized)
1. 500: _______________ (server error)
1. Rate limiting:* _______________ requests per _______________

GET /api/[resource]/:id
1. Description:* _______________
1. Authentication:* [ ] Required [ ] Optional [ ] Not required
1. Parameters:*
1. id (path): _______________ (description)
1. query_param (query): _______________ (optional)
1. Response (200):*
`json
{
"id": "uuid",
"field1": "string"
}
`

Webhooks/Events
1. Event 1:* [event.name]
1. Trigger:* _______________
1. Payload:* _______________
1. Event 2:* [event.name]
1. Trigger:* _______________
1. Payload:* _______________

Integration Points
External Systems
1. System 1:* _______________
1. Purpose:* _______________
1. Integration type:* [ ] REST API [ ] GraphQL [ ] Webhook [ ] SDK [ ] Database
1. Authentication:* _______________
1. Error handling:* _______________
1. System 2:* _______________
1. Purpose:* _______________
1. Integration type:* [ ] REST API [ ] GraphQL [ ] Webhook [ ] SDK [ ] Database
1. Authentication:* _______________
1. Error handling:* _______________
Internal Services
1. Service 1:* _______________
1. Communication protocol:* _______________
1. Dependency level:* [ ] Critical [ ] Important [ ] Optional
1. Fallback strategy:* _______________

Security Considerations
Authentication & Authorization
1. Authentication method:* _______________
1. Authorization model:* _______________ (RBAC/ABAC/etc.)
1. User roles:*
1. Role 1: _______________ (permissions: _______________)
1. Role 2: _______________ (permissions: _______________)
Data Protection
1. Sensitive data:*
1. Type: _______________ | Protection: _______________
1. Type: _______________ | Protection: _______________
1. Encryption:*
1. At rest: [ ] Yes [ ] No | Method: _______________
1. In transit: [ ] Yes [ ] No | Method: _______________
1. PII handling:*
_______________
Security Testing
1. [ ] Penetration testing planned
1. [ ] Security review completed
1. [ ] Vulnerability scanning enabled
1. [ ] Dependency auditing configured

Error Handling & Logging
Error Scenarios
1. Scenario 1:* _______________
1. Error type:* _______________
1. User message:* _______________
1. Logging:* _______________
1. Recovery:* _______________
1. Scenario 2:* _______________
1. Error type:* _______________
1. User message:* _______________
1. Logging:* _______________
1. Recovery:* _______________
Logging Strategy
1. Log levels:*
1. ERROR: _______________
1. WARN: _______________
1. INFO: _______________
1. DEBUG: _______________
1. Log retention:* _______________
1. Log aggregation:* _______________

Testing Strategy
Unit Testing
1. Coverage target:* ___________%
1. Testing framework:* _______________
1. Key areas to test:*
1. _______________
1. _______________
Integration Testing
1. Test scenarios:*
1. _______________
1. _______________
1. _______________
1. Environment:* _______________
E2E Testing
1. Critical user flows:*
1. _______________
1. _______________
1. _______________
1. Testing tool:* _______________
Performance Testing
1. Load testing:*
1. Tool: _______________
1. Target load: _______________
1. Success criteria: _______________

Deployment Plan
Deployment Strategy
1. Approach:* [ ] Blue-green [ ] Canary [ ] Rolling [ ] All-at-once
1. Rollout phases:*
1. Phase 1: _______________ (date: _______________)
1. Phase 2: _______________ (date: _______________)
1. Phase 3: _______________ (date: _______________)
Feature Flags
1. Flag 1:* [flag_name]
1. Purpose:* _______________
1. Rollout:* _______________
1. Flag 2:* [flag_name]
1. Purpose:* _______________
1. Rollout:* _______________
Rollback Plan
1. Rollback trigger conditions:*
1. _______________
1. _______________
1. Rollback procedure:*
1. _______________
1. _______________
1. _______________
1. Rollback time estimate:* _______________

Monitoring & Observability
Metrics
1. Key metrics to track:*
1. Metric 1: _______________ | Threshold: _______________
1. Metric 2: _______________ | Threshold: _______________
1. Metric 3: _______________ | Threshold: _______________
1. Dashboard location:* _______________
Alerts
1. Alert 1:* _______________
1. Condition:* _______________
1. Severity:* [ ] Critical [ ] High [ ] Medium [ ] Low
1. Response:* _______________
1. Alert 2:* _______________
1. Condition:* _______________
1. Severity:* [ ] Critical [ ] High [ ] Medium [ ] Low
1. Response:* _______________
Tracing
1. Tracing tool:* _______________
1. Key traces:* _______________

Migration Plan
1. If applicable, for data migrations or system changes*
1. Migration type:* [ ] Database [ ] Service [ ] Data format [ ] Other: _______________
Pre-Migration
1. [ ] Backup existing data
1. [ ] Communication plan executed
1. [ ] Rollback plan verified
1. [ ] _______________
Migration Steps
1. _______________
1. _______________
1. _______________
1. Estimated duration:* _______________
1. Downtime required:* [ ] Yes (duration: _______________) [ ] No
Post-Migration
1. [ ] Verification complete
1. [ ] Monitoring reviewed
1. [ ] Cleanup completed
1. [ ] _______________

Timeline & Milestones
Phase 1: Design & Planning
1. Duration:* _______________
1. Deliverables:*
1. [ ] Technical design complete
1. [ ] Architecture review
1. [ ] Dependencies identified
1. [ ] _______________
1. Target date:* _______________
Phase 2: Implementation
1. Duration:* _______________
1. Deliverables:*
1. [ ] Core functionality complete
1. [ ] Unit tests passing
1. [ ] Integration complete
1. [ ] _______________
1. Target date:* _______________
Phase 3: Testing & QA
1. Duration:* _______________
1. Deliverables:*
1. [ ] QA testing complete
1. [ ] Performance validated
1. [ ] Security review complete
1. [ ] _______________
1. Target date:* _______________
Phase 4: Deployment
1. Duration:* _______________
1. Deliverables:*
1. [ ] Production deployment
1. [ ] Monitoring active
1. [ ] Documentation complete
1. [ ] _______________
1. Target date:* _______________

Dependencies & Risks
Dependencies
| Dependency | Owner | Status | Impact if Delayed |
|------------|-------|--------|-------------------|
| ___________ | ___________ | ☐ Blocked ☐ In Progress ☐ Done | ___________ |
| ___________ | ___________ | ☐ Blocked ☐ In Progress ☐ Done | ___________ |
Risks
| Risk | Probability | Impact | Mitigation | Owner |
|------|-------------|--------|------------|-------|
| ___________ | H/M/L | H/M/L | ___________ | ___________ |
| ___________ | H/M/L | H/M/L | ___________ | ___________ |

Team & Resources
1. Engineering Lead:* _______________
1. Engineers:* _______________
1. QA:* _______________
1. DevOps:* _______________
1. Estimated effort:* _______________ person-weeks
1. External dependencies:*
1. _______________
1. _______________

Documentation
Required Documentation
1. [ ] API documentation: _______________ (link)
1. [ ] User guide: _______________ (link)
1. [ ] Admin guide: _______________ (link)
1. [ ] Runbook: _______________ (link)
1. [ ] Architecture diagrams: _______________ (link)
Knowledge Transfer
1. [ ] Engineering team walkthrough
1. [ ] Operations handoff
1. [ ] Support team training
1. [ ] Documentation review

Appendix
References
1. PRD: _______________
1. Design mocks: _______________
1. Research: _______________
1. Related specs: _______________
Open Questions
1. Q: _______________
1. Owner: _______________ | Due:* _______________
1. Q: _______________
1. Owner: _______________ | Due:* _______________
Change Log
1. [Date] - Version:* _______________
1. Changes:* _______________
1. [Date] - Version:* _______________
1. Changes:* _______________

1. Approval Sign-off:*
1. [ ] Product Owner: _______________ (date: _______________)
1. [ ] Engineering Lead: _______________ (date: _______________)
1. [ ] Architecture Review: _______________ (date: _______________)
1. [ ] Security Review: _______________ (date: _______________)
