Step-by-Step Guide: Performance Testing
for Microservices

By: Raghvendra Kumar

1. Understand the Microservices Landscape
(Foundation Step)

Before testing, you must understand what you are testing.

Key Activities
o Identify all microservices
e Understand synchronous vs asynchronous communication
e Map dependencies (DBs, queues, caches, 3rd-party APIs)
o Identify critical business journeys (E2E flows)

Deliverables

e Service dependency map
e Business transaction list
e SLA/SLO expectations
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Define Performance Testing Strategy (Most Critical Step)
This is where microservices testing differs from monoliths.

What to Decide



‘ Area H Decisions ‘

‘Test Levels HSerVice-level, Integration-level, End-to-End‘
‘Load Model HSteady, spike, stress, soak ‘
‘EnvironmentHProd-like or isolated

|
‘Test Data HSynthetic vs masked production data ‘
|

‘Ownership HPer-serVice vs central team

Key Principle

Test services independently first, then together

Performance Test Types for Microservices

Each test serves a different goal.

‘ Test Type H Purpose ‘
‘Load Test HValidate expected traffic ‘
‘Stress Test HFind breaking points ‘
‘Spike Test HSudden traffic surge ‘
‘Soak Test HMemory leaks & degradation ‘
‘Scalability Test HAuto-scaling validation ‘
‘Resilience Test HFailures & retries ‘

Load testing vs. Stress testing vs.
Spike testing vs. Soak testing
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Service-Level Performance Testing (Left Shift)

Objective

Validate individual microservice performance in isolation.
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Steps

1. Mock downstream dependencies
2. Generate API-level load
3. Measure:
o Response time
o Throughput
o Error rate
o CPU/Memory
4. Identify service bottlenecks

Best Practices

e One service — one test suite



e Use contract-based payloads
o Fail fast on SLA breach

Integration Performance Testing (Service Mesh View)

Objective
Test inter-service communication overhead.

Focus Areas

e Network latency

e Serialization / deserialization
o Retry storms

e Circuit breaker behavior

e Message queue backlogs
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End-to-End (E2E) Performance Testing

Objective
Validate real user journeys across multiple services.

Example Flow

Login — Search — Add to Cart = Checkout —» Payment — Notification



Key Metrics

e End-to-end latency

e Service contribution breakdown
e Error propagation

e Quecue wait times

Common Mistake

X Testing only E2E

Combine Service + Integration + E2E

Test Execution Flow (End-to-End)
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Monitoring & Observability (Non-Negotiable)

Without observability, performance testing is guesswork.
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Must-Have Telemetry

‘ Type H Examples ‘
‘MetricsHCPU, Memory, RPS, Latency‘
‘Logs HErrors, retries, timeouts ‘

‘Traces HCross-serVice latency ‘

‘Events HScaling, crashes ‘

Observability Architecture - Converged

Logs, Metrics, Traces

Agent API

Log Database Metric Database Trace Database

Log Query Language Metric Query Language Trace Query Language

Dashboards, Alerting, Analytics, Automation

Bottleneck Analysis & RCA

Common Bottlenecks

e Thread pool exhaustion

o DB connection pool limits
e Garbage collection

e API gateway throttling

e Message queue lag

RCA Approach

Identify slow transaction
Trace across services
Correlate metrics + logs
Validate with re-test
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Scalability & Auto-Scaling Validation

What to Validate
e Horizontal Pod Autoscaler triggers
e Scale-up speed
e Scale-down stability
e Cost vs performance balance

Metrics to Watch

e Requests per pod
e Pod startup latency
e CPU/Memory thresholds

Resilience & Chaos Performance Testing

Failure Scenarios

e Kill pods during peak load
e Network latency injection
e Dependency failure
e Message loss

Goal

Performance should degrade gracefully, not collapse.

Reporting & Stakeholder View

Technical View

Response time percentiles
Throughput

Resource usage

Error trends

Business View

e SLA compliance
o Peak capacity

e Cost implications
o Release readiness

Mind Map Structure



Strategy

Test Types
Test Levels
Tooling
Observability
Bottlenecks
Reporting
Automation
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Data Volume

User Behavior

Resource Constraint

Benchmarking is the process of establishing
a base point or reference point created
internally or against industry standards,
against which we compare the performance
of the System.

Load Pattern

Test Duration

Test Repeatability
Realistic Data Generation

Performance Metrics

Volume of Data
Poor Performing SGL Queries
Multiple Number of Network Round Trips

Unhandled Application Scenarios

CPU

Memory

Size of database

Network Bandwidth
Netwrok Infrastructure
Load Balancers

Test Environment Servers.

Realistic User Data
Production Like Database
Edge cases

Load Variations

Variety of Data Types
Dynamic Data Generation

Data Randomization(Random Test data)

Define Requirements and Objectives
Identification of Test Scenarios
Tool Evaluation and Identification
Define Test Environment

Test Plar
Test Data Preparation

Test Design(Scripting)

Monitoring and Reporting

Risk Assessment
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Test Artifacts Documentation

Key Problems

Test Strategy

Test Data

Test Approach

CI/CD Integration (Shift-Right)

Pipeline Stages

1. Code commit
2. Build

Performance Testing

Testing Types

Performance Scenarios
Selection Criteria

Popular Tools

Benefits

Objective

Client Side Processing
Application server
EERE)  Database Servers

Network Latency

Isolation

Business Critical
Technial Risky
Highly Accessed Scenarios

Different User Profiles(Users who will interact
with application)

Peak Traffic Time
Ramp Up/Ramp Down
Boundary Conditions

Load Variation Scenarios

Neoload ©
Gatling &3
Apache JMeter 2
Load Runner 2
BlazeMeter 2
Loadul &

K6 2

Less Costly at the early stage of
developmer

Identification of bottleneck/underutilized
respourc

Proactive approach to uncover issue to
reach before end user

Performance Assesment
Identify Bottlenecks

Resource Utilization

Realibilty and Stability

User Experience Enhancement
Continuous Imporvement

Validation of Service Level Agreement
Response Time

Availability Testing

Compliance and Regulatory Requirements.

CPU Utilization

Request & Response Time

Transaction Per Second
Error Rate

Resource utilization

Peak Response Time
Memory Leak Detection

Page Load Time

8
2

Concurrency



Unit tests
Service-level perf tests
Integration perf tests
E2E perf smoke
Release gate
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Final Best Practices Summary

V Test services independently first
V Never test without observability
V Correlate metrics, logs & traces

V' Automate performance tests

V Treat performance as a release gate



