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Introduction to API Performance Testing 

What Is API Performance Testing? 

API Performance Testing evaluates: 

• Speed (response time) 
• Scalability (how APIs behave under load) 
• Stability (behaviour over time) 
• Reliability (error handling under stress) 

Unlike UI testing, API performance testing: 

• Is faster 
• Is more stable 
• Detects issues earlier in SDLC 
• Reflects real backend behavior 

 

Why API Performance Testing Is Critical 

Business Drivers 

• Digital channels depend entirely on APIs 
• Mobile apps amplify traffic unpredictably 
• Microservices increase inter-service calls 
• Poor API performance = poor customer experience 

Technical Drivers 

• Thread exhaustion 
• DB connection saturation 
• Rate limiting & throttling failures 
• Memory leaks & GC pressure 

 

API Performance Testing Landscape 

API Types Covered 



API Type Examples 
REST JSON over HTTP 
SOAP XML-based services 
GraphQL Query-based APIs 
gRPC High-performance binary APIs 
Event APIs Kafka, RabbitMQ 



 



API Performance Testing Objectives 

Primary Objectives 

• Validate SLA compliance 
• Identify throughput limits 
• Discover bottlenecks 
• Validate scalability 
• Ensure resilience 

Non-Objectives 

• UI validation 
• Functional correctness (already covered in API functional tests) 

 

Performance Test Types for APIs 

Test Type Purpose 
Baseline Test Establish benchmark 
Load Test Expected traffic 
Stress Test Breaking point 
Spike Test Sudden traffic surge 
Soak Test Long-duration stability 
Scalability Test Auto-scaling behavior 
Resilience Test Failures & retries 

 

 



 

 

API Performance Testing Strategy 

Strategy Dimensions 



Dimension Considerations 
Traffic Model RPS, concurrency 
Data Strategy Static vs dynamic 
Auth OAuth, JWT, API keys 
Environment Prod-like preferred 
Dependencies Mock vs real 

Golden Rule 

Always start with baseline → then increase complexity 

API Performance Testing Architecture 

Logical Architecture 

 

 

Components 

• Load Generator 
• API Gateway 
• Backend Services 
• Databases 
• Observability Stack 

Step-by-Step API Performance Testing Process 

Step 1: Identify APIs 



• Business-critical APIs 
• High-traffic endpoints 
• Integration APIs 
• External-facing APIs 

 

Step 2: Define NFRs 

Metric Example 
Response Time P95 < 500 ms 
Throughput 2000 RPS 
Error Rate < 0.1% 
Availability 99.9% 

• Concurrent users 
• Think time 
• Arrival rate 
• Data variation 

 

Step 4: Prepare Test Data 

• Unique payloads 
• Idempotent requests 
• Cleanup strategy 

 

Step 5: Script Development 

• Parameterization 
• Correlation 
• Authentication handling 
• Assertions 

Step 6: Execute Tests 

Execution Order 

1. Smoke test 
2. Baseline 
3. Load 
4. Stress 
5. Soak 



Key Metrics to Monitor 

API-Level Metrics 

• Response time (avg, P90, P95, P99) 
• Throughput (RPS) 
• Error rate 
• Payload size 

System-Level Metrics 

• CPU / Memory 
• Thread pools 
• DB connections 
• Network latency 

 

Observability & Monitoring 

Mandatory Telemetry 



 

Bottleneck Analysis & RCA 

Common API Bottlenecks 

• Authentication overhead 
• Serialization/deserialization 
• DB query latency 
• External API delays 
• Rate limiting 

RCA Workflow 

1. Identify slow API 
2. Trace dependency calls 
3. Correlate metrics + logs 
4. Re-test after fix 

 

Security Considerations in API Performance 



• Token expiration handling 
• Rate-limit validation 
• DDoS-like spike simulation 
• Sensitive data masking 

 

CI/CD Integration (Shift Left) 
 

Pipeline Integration 

• PR-level smoke performance 
• Nightly load tests 
• Release gate thresholds 
• Regression detection 

 



 

Reporting & Stakeholder Views 

Technical Report 

• Graphs 
• Percentiles 
• Resource utilization 
• Error breakdown 

Business Report 

• SLA compliance 
• Capacity limits 
• Risk assessment 
• Go / No-Go decision 



 

API Performance Testing Mind Map 

 

 

Best Practices Checklist 
 

✔ Start with baseline 

✔ Monitor backend, not just APIs 



✔ Automate performance tests 

✔ Treat performance as release gate 

✔ Re-test after every major change 

 

How You Can Use This Handbook 
• Internal Center of Excellence (CoE) guide 
• Client API performance strategy document 
• Training material for performance engineers 
• Reference for SRE & DevOps teams 

 

 


