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1. Introduction to Site Reliability Engineering

1.1 What is Site Reliability Engineering?

Site Reliability Engineering (SRE) is a discipline that applies engineering principles to
ensure that services are reliable, scalable, and efficient. Originating from Google in the
early 2000s, SRE bridges the gap between software engineering and IT operations. The
main goal is to create automated solutions for operational tasks and to maintain high

service availability.

e SRE focuses on making systems resilient, minimising downtime, and proactively

addressing potential failures.

e For example, SREs may develop tools to automate the deployment of software,

reducing manual errors and speeding up releases.

1.2 What is the Site Reliability Engineer Role?

A Site Reliability Engineer (SRE) is responsible for ensuring a system'’s reliability and
performance. They combine skills from software development and operations, often
working alongside development teams to design, build, and maintain software

infrastructure.

e Key activities include monitoring systems, responding to incidents, and improving

system architecture.

o Example: An SRE may write scripts to monitor server health and automatically

restart services if they fail.

www.gsdcouncil.org 2



http://www.gsdcouncil.org/

@'GSDC

Global Skill Development Cos

o SREs often participate in “on-call” rotations, responding to incidents and learning

from failures to improve systems.

1.3 Why Site Reliability Engineering is Important

Modern businesses rely on their websites, apps, and cloud services being available 24/7.
SRE ensures that these services meet high reliability standards, which is crucial for

customer satisfaction and business reputation.
o Without SRE, outages can lead to lost revenue and damaged trust.

e Example: An e-commerce site experiencing downtime during a major sale could

lose thousands of pounds in minutes.

e SRE practices help organisations prevent, detect, and resolve issues

quickly, maintaining competitive advantage.

www.gsdcouncil.org 3



http://www.gsdcouncil.org/

2. Core Concepts You Must Know

2.1 Reliability Engineering Principles

Reliability engineering focuses on designing systems that can withstand failures and

perform consistently. The key principles include:

e Redundancy: Adding duplicate components to reduce the risk of failure. For

instance, using multiple servers in different regions.

e Monitoring: Continuously observing system health to detect issues early.

Example: Using tools like Prometheus or Grafana.

e Automation: Automating repetitive tasks to reduce human error. Example:

Automatic system scaling during peak traffic.

o Failover: Preparing backup systems that take over in case of a failure. Example:

Switching to a secondary database.

2.2 SLIs, SLOs, and Error Budgets (Simple Explanation)

These are core metrics used in SRE to define and measure reliability:

e Service Level Indicator (SLI): A quantitative measure of a service’s reliability.

Example: The percentage of successful HTTP requests.

e Service Level Objective (SLO): A target reliability goal based on SLIs. Example:

“99.9% of requests must succeed each month.”
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e Error Budget: The allowed amount of unreliability in a period. Example: If the

SLO is 99.9%, the error budget is 0.1% of requests allowed to fail.

These concepts help teams balance reliability with innovation. If the error budget is

exceeded, development may pause new features to focus on reliability improvements.

2.3 How These Are Used in Real Systems

SRE teams use SLIs, SLOs, and error budgets to make data-driven decisions. Here’s how

they work in practice:

e SLIs are collected from monitoring tools, such as response times or uptime

percentages.
e SLOs are agreed upon with stakeholders, setting expectations for reliability.

e Error budgets inform risk management. For example, if a cloud service exceeds its

error budget, the team prioritises fixing bugs over releasing new features.

o Example: An online banking system may set an SLO of “99.99% uptime.” If
downtime exceeds the error budget, engineers investigate root causes and

implement fixes.

In summary, Site Reliability Engineering combines software engineering and operations
to ensure systems are robust, reliable, and scalable. By understanding key concepts like
reliability principles, SLIs, SLOs, and error budgets, beginners can start building systems

that meet demanding real-world requirements.
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3. Site Reliability Engineering Metrics

3.1 What are Site Reliability Engineering Metrics?

Site Reliability Engineering metrics are quantifiable measures used to evaluate the
health, performance, and reliability of systems. These metrics enable teams to track
progress, identify issues, and make informed decisions about maintaining and improving
service quality. By monitoring these key indicators, SRE teams can proactively manage

reliability and ensure services meet agreed standards.

3.2 Key Metrics for Site Reliability Engineering

e Availability: This measures the percentage of time a service is operational and
accessible to users. For example, an availability of 99.99% means the service is
down for less than nine minutes a year. High availability is crucial for services like

online banking or emergency response platforms.

o Latency: Latency is the time taken for a system to respond to a request. Low
latency ensures a smooth user experience, such as when a website loads in under

two seconds. High latency can frustrate users and lead to lost business.

o Error Rate: This indicates the proportion of failed requests compared to total
requests. For instance, an error rate of 0.1% means one in every 1,000 requests
fails. Monitoring error rates helps teams spot problems like buggy code

deployments or failing infrastructure.
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e Throughput: Throughput measures how many requests a system can handle per
second or minute. For example, a ticket booking system might need to process
thousands of transactions per second during peak events. High

throughput indicates a system can scale to meet demand.

e MTTR (Mean Time to Recovery): MTTR is the average time it takes to restore
service after an incident. Alower MTTR means issues are fixed quickly, minimising
disruption. For example, an SRE team might aim for an MTTR of under 30 minutes

for critical services.

3.3 Simple Real-World Examples

e If an e-commerce website is unavailable for 10 minutes during a major sale, its
availability drops below the usually targeted 99.9%, potentially resulting in

significant revenue loss.

e A social media platform tracks latency to ensure posts appear instantly. If latency

spikes, users may abandon the service, so SREs monitor this metric closely.

e Anerrorrate increases on avideo streaming service alerts SREs to possible issues,
such as a faulty new feature or server overload, prompting quick investigation and

resolution.

e During a TV show's finale, a streaming platform’s throughput metric helps the

team ensure millions of users can watch simultaneously without buffering.

e After a server outage, the SRE team reviews MTTR to see how quickly they

restored normal operations and identifies ways to improve for next time.
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4. Site Reliability Engineering Best Practices

4.1 What are Site Reliability Engineering Best Practices?

Best practices in Site Reliability Engineering are proven techniques and approaches that

help teams maintain reliable, scalable, and efficient systems. Adopting these practices

minimises risk, reduces downtime, and enhances service quality. Below are some

fundamental SRE best practices, with practical examples.

4.2 Automation and Monitoring

e Automate Repetitive Tasks: Automating deployments, rollbacks,

and

infrastructure provisioning reduces human error and speeds up operations. For
example, using scripts to automate server patching ensures consistent updates

across all machines.

Comprehensive Monitoring: Implement robust monitoring for system health,
such as tracking CPU usage, memory, and network latency. Tools like Prometheus

or Grafana generate alerts when anomalies occur, enabling quick responses.

Self-Healing Systems: Build systems that can automatically recover from
failures. For instance, if a database node fails, an automated process spins up a

replacement without manual intervention.

4.3 Incident Management

Establish On-Call Rotations: SREs participate in on-call schedules to respond to
incidents promptly, minimising downtime.
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¢ Run Blameless Postmortems: After an incident, teams conduct postmortems to
analyse what happened and why, focusing on learning rather than assigning

blame. This fosters a culture of continuous improvement.

e Create Incident Response Playbooks: Documented procedures help teams act
quickly and effectively during outages. For example, a playbook for a database

outage might include steps for failover, notification, and recovery.

4.4 Building Scalable Systems

o Design for Redundancy: Use redundant servers and data centres to ensure

service continuity in case of failures.

e Implement Auto-Scaling: Systems can automatically add or remove resources
based on demand. For instance, a news website might scale up servers during

breaking events and scale down during quieter periods.

e Plan for Failure: Assume that components will eventually fail and build systems
that degrade gracefully. For example, if a microservice is unavailable, the

application might show a friendly error message or use cached data.

By following these best practices, SRE teams can deliver reliable, high-performing

systems that meet user expectations and adapt to changing business needs.
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5. Site Reliability Engineer Key Skills

5.1 Technical Skills Required

Site Reliability Engineers (SREs) blend software engineering with systems
administration to keep services reliable and scalable. Here are the technical

skills you’ll need to thrive:

e Coding and Scripting: Proficiency in languages like Python, Go, or Bash is
essential for automating tasks and building tools. For example, you might write a

script to automatically restart a stalled service.

e Linux and Systems Administration: Most SRE work happens on Linux servers.
Understanding concepts like file systems, permissions, and process management
is crucial. You may need to debug a performance issue by checking system logs or

resource usage.

e Cloud Platforms: Familiarity with cloud services such as AWS, Azure, or Google
Cloud helps you deploy and manage scalable applications. For instance, you might

configure auto-scaling for a web app during a big sporting event.

e Networking Basics: Knowing how networks function, including DNS, load
balancing, and firewalls, helps prevent and resolve connectivity issues. You could

troubleshoot why users in one region can’t access your service.
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o Configuration Management: Tools like Ansible, Puppet, or Terraform allow you
to manage infrastructure as code, ensuring consistent environments across

development and production.

5.2 Problem-Solving and System Thinking

An SRE’s work involves more than just technical know-how; it requires a mindset for

tackling complex challenges and viewing systems holistically.

e Root Cause Analysis: When something breaks, SREs trace issues back to their
origin rather than just fixing symptoms. For example, if a database keeps
crashing, you'd investigate whether it's due to a recent code deployment or a

spike in user activity.

o System Thinking: You need to see the bigger picture-how all parts of a system
interact. A single configuration change might impact multiple services, so thinking

ahead prevents unintended side effects.

e Risk Assessment: Balancing innovation with system stability is an everyday
challenge. SREs use error budgets and monitoring data to make informed

decisions about when it’s safe to launch new features.

e Incident Response: Staying calm under pressure is vital. When an outage
occurs, you'll follow established playbooks and communicate clearly to resolve

the issue swiftly and learn from it afterwards.
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5.3 Tools and Technologies

SREs rely on a toolkit that streamlines operations, increases reliability, and automates

repetitive tasks. Here are some must-have tools:

Monitoring and Alerting: Tools like Prometheus, Grafana, or Datadog track
system health and send alerts when things go wrong. You might set up an alert for

high CPU usage to catch problems early.

e Version Control: Using Git helps you track changes to code and infrastructure,

making it easier to roll back to a stable version if needed.

e Continuous Integration/Continuous Deployment (CI/CD): Platforms like
Jenkins or GitHub Actions automate testing and deployment, reducing errors and

speeding up releases.

o Containerisation and Orchestration: Docker and Kubernetes make it easy to
package and run applications consistently across environments. For example,
deploying a microservice using Kubernetes ensures it can recover automatically if

it fails.

e Incident Management Platforms: PagerDuty or Opsgenie help coordinate

responses during outages, ensuring the right people are notified quickly.
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6. How to Learn Site Reliability Engineering

6.1 Step-by-Step Roadmap

Embarking on an SRE career can seem daunting, but breaking it into manageable steps

makes the journey clear and achievable:

1. Build a Strong Foundation: Start with the basics of Linux, coding (e.g., Python or
Bash), and computer networking. Free online tutorials or introductory courses

provide a great starting point.

2. Learn Core SRE Concepts: Study reliability principles, SLIs, SLOs, error budgets,
and incident response. Try writing a simple script to monitor your laptop’s uptime

and trigger an alert if it goes down.

3. Get Hands-On with Tools: Set up Prometheus and Grafana to monitor a local
application, or practice using Git for version control. Experiment with Docker to

containerise a small web app.

4. Understand Cloud and Automation: Deploy a basic web application on AWS or
Google Cloud. Use Terraform to automate resource creation, and try writing a

pipeline with GitHub Actions.

5. Simulate Real Incidents: Intentionally “break” a test system and practise

troubleshooting and recovery using an incident response playbook.
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6. Contribute to Open Source or Join Communities: Engage with SRE communities,
forums, and open-source projects to learn from others and stay updated on best

practices.

6.2 Recommended Book

e Site Reliability Engineering: How Google Runs Production Systems by Niall Richard
Murphy, Betsy Beyer, Chris Jones, and Jennifer Petoff — This comprehensive book
covers the principles and real-world practices that shaped SRE as a
discipline. It's widely regarded as the gold standard for beginners and

experienced engineers alike.

6.3 Practice Workbook

e “The SRE Workbook”: Supplement your learning with the Site Reliability
Workbook (by Betsy Beyer et al.), which offers practical exercises, case studies,
and checklists. For example, you might complete a step-by-step incident response

scenario or work through exercises on setting SLOs for a sample application.

6.4 Learning Through Projects

Applying your knowledge through real or simulated projects is one of the most effective

ways to master SRE skills. Here are a few ideas:

e Monitor a Personal Website: Set up monitoring and alerting for your blog or
portfolio, tracking metrics like uptime and latency. Use Grafana to visualise trends

and generate alerts for downtime.
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e Automate Deployments: Create a simple CI/CD pipeline using GitHub Actions
that automatically tests and deploys your code. Practise rolling back changes

when a deployment fails.

e Build a Self-Healing Demo App: Design a small web service that can recover
automatically from common failures, such as restarting if its process crashes or

switching to a backup database.

o Simulate Incidents: Organise a “Game Day” where you intentionally introduce
faults-like disconnecting a database or maxing out CPU-and practise following

your incident response plan to restore service.

Remember: SRE is a journey, not a destination. Stay curious, keep experimenting,
and don’t hesitate to seek help from the community. With consistent practice and a
willingness to learn from mistakes, you'll build the expertise needed to keep modern

systems robust and reliable.
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7.Site Reliability Engineering Career Guide

Site Reliability Engineering (SRE) is a thriving field, offering a rewarding blend of
software engineering and systems operations. If you're considering a career in SRE,
understanding the typical progression, salary expectations, and growth prospects can

help you chart your course with confidence.

7.1 The SRE Career Path

Most SREs start their journey with a strong technical foundation, often moving from roles
such as systems administrator, DevOps engineer, or software developer. Entry-level SREs
focus on monitoring systems, automating tasks, and responding to incidents. With
experience, responsibilities expand to designing reliable platforms, leading incident

response, and mentoring new engineers.

o Entry-Level SRE: Handles day-to-day operations, monitoring, and simple

automation. Example: Writing scripts to automate log rotation or alerting.

e Mid-Level SRE: Takes ownership of service reliability, participates in
architectural decisions, and leads small projects. Example: Setting up a new

monitoring platform or optimising deployment pipelines.

e Senior SRE/Lead: Shapes reliability strategy, manages large-scale incidents, and
drives process improvements. Example: Designing error budgets and leading

post-mortem reviews.
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o SRE Manager or Principal: Oversees SRE teams, aligns reliability goals with

business objectives, and influences organisational culture.

Career progression is often flexible-some SREs specialise in automation, while others
focus on incident management or platform engineering. The field encourages continuous

learning, so there’s always room to expand your skillset.

7.2 SRE Salary Insights

SRE roles are highly valued, and salaries reflect the demand for reliability expertise.

While figures vary by region, organisation, and experience, here’s a general overview:

o Entry-Level SRE: Starting salaries in the UK and Ireland often range from £40,000

to £55,000 per year.

e Mid-Level SRE: With a few years’ experience, SREs typically earn £55,000 to

£75,000 annually, sometimes more in larger tech firms.

e Senior SRE/Lead: Senior roles can command £75,000 to £110,000 or more,

especially in high-demand sectors such as finance or cloud services.

Bonuses, stock options, and flexible benefits are common, especially at major tech
companies. For example, SREs at global firms like Google or Amazon may see total

compensation packages well above the base salary.

7.3 Growth Opportunities

The SRE field offers robust growth prospects. As organisations increasingly rely on digital

services, the need for skilled SREs continues to rise. Advancement can take many forms:
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e Technical Specialist: Focus on specific areas such as automation, cloud

architecture, or security.

o Leadership Roles: Progress to team lead, manager, or principal engineer

positions.

e Cross-Disciplinary Moves: Transition into roles like DevOps architect, platform

engineering, or software development management.

Professional development is encouraged through conferences, online courses, and
participation in open-source projects. SREs often mentor junior engineers and contribute

to best practices, strengthening their leadership skills and industry reputation.
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8. Certification and Next Steps

Pursuing SRE certifications can enhance your credibility, validate your expertise, and
open doors to new opportunities. Certifications are especially valuable for those
transitioning into SRE from other fields or seekingto formalise their practical

experience.

8.1 Why Certification Matters

o Recognition: Certifications demonstrate your knowledge and commitment to

best practices. Employers often use them as benchmarks during hiring.

o SKkill Validation: Structured learning ensures you grasp core SRE concepts, from

incident response to service-level objectives.

e Career Advancement: Certified professionals are more likely to secure senior

roles and higher salaries.

For example, completing an SRE certification can help you stand out when applying for
roles at multinational tech companies or when seeking a promotion within your current

organisation.

8.2 SRE Certification Overview

Several certifications are available, ranging from general DevOps to specialised SRE

programmes. Here’s a brief overview:

e Google Professional SRE Certification: Covers core SRE principles, monitoring,

and incident management. [deal for those aiming to work in cloud environments.
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e Certified Kubernetes Administrator (CKA):Focuses on container

orchestration, a key skill in SRE roles.

e DevOps Institute SRE Foundation: Introduces key SRE concepts and practices,

suitable for beginners and those transitioning from other IT roles.

e Linux Foundation SRE Certification: Offers hands-on scenarios, covering

automation, monitoring, and reliability engineering.

Some certifications include practical labs and scenario-based exams, helping you apply

what you've learnt to real-world situations.

8.3 Guidance on Choosing the Right Certification

Choosing a certification depends on your current skills, career goals, and preferred

learning style. Consider these tips:

e Assess Your Experience: Beginners may benefit from  foundational

certifications, while experienced professionals can pursue advanced options.

e Look for Industry Recognition: Opt for certifications that are widely recognised,

such as Google’s SRE or CKA.

e Practical Learning: Select programmes with hands-on exercises and labs for

maximum impact.

e Alignment with Goals: Choose certifications that match your desired career path,

whether it’s cloud, automation, or incident management.
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For example, if you want to specialise in cloud-based reliability, the Google Professional

SRE Certification may be the best fit. If you're keen on container orchestration, consider

the CKA. Research course content, exam format, and reviews from other professionals

before enrolling.

8.4 Next Steps: Building Your SRE Future

Whether you're starting out or looking to advance, the SRE field offers exciting

opportunities for growth and impact. Begin by mastering the fundamentals, seek hands-

on experience through projects, and pursue certification to validate your skills. Engage

with the community and stay curious-your journey to becoming a skilled SRE starts now.
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Conclusion

Site Reliability Engineering is about building systems that are reliable from the start, not

fixing them after they fail.

By understanding Site Reliability Engineering Metrics, following site reliability

engineering best practices, and developing the right skills, you can manage systems

more effectively and reduce failures.

If you're starting out, focus on learning step by step, practicing regularly, and building

real-world experience.

With the right approach, a site reliability engineering career can offer strong growth

and long-term opportunities.
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