G'GSDC

Global Skill Development Cou

SRE FRAMEWORK &
PRINCIPLES

www.gsdcouncil.org




1. Introduction to Site Reliability

Engineering

Site Reliability Engineering (SRE) is a discipline that applies software engineering principles to IT operations
to build and maintain highly reliable, scalable, secure, and efficient systems. Originally developed by Google,
SRE aims to bridge the gap between software development and operations by automating operational tasks
and managing reliability as a measurable business outcome. Rather than treating operations as a purely
manual domain, SRE embeds engineering rigor into every layer of the production stack.

The core thesis of SRE is straightforward but transformative: reliability is not an accident. It must be
designed, measured, and continuously improved. SRE teams own the production environment not through

heroics or firefighting, but through systematic engineering, rigorous metrics, and principled decision-making.

This shift in mindset — from reactive to proactive — is what distinguishes mature SRE organizations from

traditional ops teams.

Objectives of SRE

9

Improve Reliability

Build systems that stay up and perform
consistently under load.

Reduce Toil

Eliminate repetitive manual work through
automation.
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Support Delivery

Enable continuous delivery without sacrificing
reliability.
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Increase Availability

Maximize service uptime through engineering
and automation.
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Accelerate Recovery

Minimize time to restore service after incidents.
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Customer Experience

Ensure reliability improvements translate to user
satisfaction.



2. The SRE Framework Overview

The SRE framework consists of interconnected practices, metrics, governance mechanisms, and
engineering disciplines that help organizations manage production systems effectively. No single
component works in isolation — each pillar reinforces the others, creating a cohesive operational system
that scales as organizations grow. Understanding how these components fit together is the foundation of
any successful SRE implementation.

Organizations at the early stages of SRE adoption often focus on one or two components — typically
monitoring and incident management — while more mature teams operate all pillars in concert. The goal is
to build a self-reinforcing system where observability informs automation, automation reduces toil, and
freed-up capacity drives continuous improvement.

Core SRE Framework Components

Component Purpose

Service Reliability Maintain system stability and uptime
Service Level Management Define measurable reliability targets
Monitoring & Observability Gain operational visibility into systems
Incident Management Respond rapidly to disruptions
Automation Eliminate manual, repetitive work
Capacity Planning Support sustainable system growth
Change Management Reduce deployment risk systematically
Security & Resilience Protect services from failure and threats

Continuous Improvement Drive ongoing operational excellence



3. Core Principles of SRE

PRINCIPLE 1

Reliability as a Feature

SRE treats reliability as a measurable product feature rather than an operational afterthought. This is a

foundational shift in how engineering organizations think about uptime, latency, and system health. Instead

of treating reliability as something ops teams scramble to maintain, SRE teams engineer reliability into
systems from the ground up — defining targets, measuring outcomes, and making deliberate trade-offs

informed by data.

When reliability is treated as a feature, it gains the same engineering rigor as functionality. Teams can

reason about it quantitatively, allocate resources to it deliberately, and communicate about it clearly with
business stakeholders. This transforms reliability conversations from vague aspirations like "make it more
stable" into concrete commitments backed by measurable evidence.

Reliability Can Be Measured

Uptime, error rates, and latency percentiles
provide quantitative signals that teams can
track over time and act on with confidence.

Reliability Should Be Engineered

Stability is not achieved through heroics. It is
built into architecture, deployment processes,

and operational practices systematically.

Reliability Has Business Value

Every minute of downtime has a cost — in
revenue, customer trust, and engineering time.
Reliability investments are business
investments.

Decisions Should Be Data-Driven

SLO burn rates, error budgets, and incident
trends — not gut feelings — should guide
reliability investments and trade-off decisions.



Principles 2 & 3: Embrace Risk and
Service Level Objectives

PRINCIPLE 2

Embrace Risk

Perfect reliability is neither achievable nor
economically practical. Organizations must
balance reliability, innovation velocity, speed of
delivery, and operational costs in a way that
serves the business and its customers.

A system targeting 99.99% uptime allows only
approximately 52 minutes of downtime annually.
Higher reliability targets require exponentially

greater investment in infrastructure, engineering,
and operational processes — investments that
may not be justified by actual customer need.

@ Theright reliability target is the lowest
level your customers will tolerate — not
the highest level technically possible.

PRINCIPLE 3

Use Service Level Objectives (SLOs)

SLOs define the reliability targets that engineering
teams commit to achieving. They transform
abstract reliability goals into concrete, measurable
agreements that align development, operations,
and business stakeholders around a shared
definition of "good enough."

SLOs are not aspirational — they are operational
commitments backed by monitoring
infrastructure. When an SLO is at risk, teams have
clear signals to act. When the SLO is healthy,
teams have the confidence to ship new features
without hesitation.

Metric Target
Availability 99.9%
API Latency <200ms

Error Rate <1%



4. Service Level Management Framework

Service level management is one of the most critical components of SRE. It provides the contractual and
operational foundation for every reliability conversation — between engineering teams, between
engineering and product, and between the organization and its customers. The SLI/SLO/SLA hierarchy

creates a structured vocabulary for talking about reliability with precision.

Service Level Indicators
(SLls)

SLls are quantitative
measurements of service
performance — the raw signals

from which reliability is assessed.

Common SLlIs include availability
(successful request rate), latency
(response speed), throughput
(request volume), error rate
(failed requests), and durability
(data retention reliability). A well-
chosen SLI directly reflects the
user experience.
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Service Level Objectives
(SLOs)

SLOs define the acceptable
performance levels for each SLI.
They are internal targets — not
customer-facing commitments —
that engineering teams use to
make decisions about reliability
investments, deployment velocity,
and feature trade-offs. An
example SLO: Website Availability
>99.95% over a rolling 30-day
window.

Service Level Agreements
(SLAs)

SLAs represent contractual
commitments to customers. They
are typically less strict than
internal SLOs to provide a buffer
for engineering teams. SLA
breaches often carry financial
penalties — service credits,
refunds, or contractual remedies.
SLAs should always be set below
SLO targets to ensure the team
has room to respond before a
customer-facing commitment is
violated.



5. Error Budget Framework

The error budget is one of SRE's most powerful and elegantly simple concepts. It operationalizes the idea
that perfect reliability is not the goal — appropriate reliability is. By defining exactly how much unreliability
is acceptable, error budgets give engineering teams a shared, data-driven mechanism for making decisions
about deployment velocity, feature development, and reliability investment.

The Error Budget Formula Error Budget Decision Framework

Error Budget = 100% - SLO The state of the error budget directly drives
operational decisions. Teams should establish
clear policies that trigger different behaviors
based on budget health — ensuring that reliability
responses are automatic and consistent rather
than ad hoc.

If your SLO is 99.9%, your error budget is 0.1% —
meaning your service can be unavailable or
degraded for approximately 43.8 minutes per
month. This budget can be "spent” on planned
maintenance, experimental deployments, or
absorbed by unexpected failures.

Budget Status Action
[ The error budget creates a shared Healthy Continue
incentive between development and deployments at full
operations teams. Both have a stake in velocity
maintaining the budget.
Decreasing Increase monitoring,

slow down releases

Exhausted Freeze releases,
prioritize reliability
work

Purpose of Error Budgets

« Balance reliability investment with innovation
velocity

o Enable controlled, informed risk-taking

o Guide deployment decisions with objective
data

» Align development and operations around
shared goals




6. Toil Management Framework

Toil is one of the most corrosive forces in engineering organizations. It is the repetitive, manual,
automatable operational work that consumes engineering time without building long-term value. Unlike
legitimate engineering work — which improves systems, reduces future risk, or enables new capabilities —
toil is work that simply must be done again tomorrow in exactly the same way it was done today.

SRE practice holds that no engineer should spend more than 50% of their time on toil. When toil exceeds
that threshold, it crowds out the engineering work that would reduce toil in the future — creating a vicious
cycle of operational debt. Measuring and managing toil is therefore a strategic priority, not just an
operational hygiene concern.

Characteristics of Toll Common Examples of Toll
Manual o
Manual Repetitive
Requires direct human intervention without Deployments Tickets
automation potential being exploited.
Release processes Handling the same
R . requiring human operational
epetitive intervention at requests through
Performed regularly on a recurring basis each step. manual workflows.
with little variation in execution.
) Server Log Reviews
Reactive
Restarts

‘ Manual scanning
Driven by external events rather than

) ) . o Manually cycling of logs for issues
strategic engineering priorities. services to resolve that alerting should
known recurring catch.
Scales Linearly issues.

Grows proportionally with service scale
rather than being eliminated by it.

Config Updates

Hand-editing configuration files across
services without tooling.



Toil Reduction Strategy

Reducing toil is not a one-time project — it is a continuous engineering practice that requires deliberate
measurement, systematic automation, and organizational commitment. The most effective toil reduction
programs treat automation as a first-class engineering investment, allocating sprint capacity and tracking
toil percentage as a formal team metric alongside reliability indicators.

Automate Measure
Replace manual steps with Track toil percentage and
scripts and workflows. I trends over time.
Identify I Improve
Find repetitive operational Continuously reduce manual
tasks to eliminate. effort and refine solutions.

The cycle above is most effective when toil percentage is tracked as a formal KPI — typically measured as
the fraction of engineer-hours spent on toil versus project work each sprint. Teams that consistently
measure toil are far more likely to invest in automation that reduces it, creating compounding returns on
reliability and engineering capacity over time.



7. Monitoring Framework

Monitoring is the sensory system of a production environment. Without it, engineering teams are operating
blind — unable to detect degradations before they become outages, unable to validate that systems are
behaving as expected after deployments, and unable to provide the data that error budget management
requires. A mature monitoring framework provides comprehensive visibility across every layer of the stack.

Monitoring Categories The Four Golden Signals

Google's SRE handbook introduced the Four

Categor Focus Area . . N
gory Golden Signals as a foundational monitoring
Infrastructure Servers. hardware model. These four signals, when instrumented
o ' ' properly, provide an accurate picture of service
Monitoring compute resources ]
health from the perspective of the end user —
Application Service health making them the minimum viable monitoring
Monitoring performance, errors baseline for any production service.

Network Monitoring

Security Monitoring

Business Monitoring

Connectivity,
latency, packet loss

Threat detection,
anomaly alerting

Customer impact,
transaction rates

Latency

How long requests
take to be served,
including failed
requests.

Errors

Rate of failed
requests — explicit
failures and
implicit
degradations.

Traffic

Demand on the
system — requests
per second, active
connections.

Saturation

How full or
constrained the
most resource-
limited component
is.



8. Observability Framework

Observability is the ability to understand what is happening inside a complex system by examining the
outputs it produces. It goes beyond traditional monitoring — which tells you when something is wrong — by
giving you the tools to understand why something is wrong, even in situations you never anticipated when
designing your alerting rules. In modern distributed architectures, observability is not optional; it is a
prerequisite for operating systems at scale.

Logs

Detailed event records
capturing what
happened at a specific
point in time. Logs are
the most granular
observability signal —
invaluable for
debugging specific
incidents,
reconstructing incident
timelines, and auditing
system behavior.
Structured logging
(JSON-formatted logs
with consistent field
schemas) dramatically
improves the utility of
log data for
programmatic querying
and analysis.

Metrics

Numerical
performance
measurements
aggregated over time.
Metrics are the most
efficient observability
signal — low storage
cost, fast to query, and
ideal for alerting and
dashboarding. They
provide the quantitative
baseline that SLI/SLO
tracking depends on.
Common metrics
include request rates,
error rates, latency
percentiles, and
resource utilization
counters.

Traces

Distributed request
traces capture the
complete journey of a
single request as it
traverses multiple
services, databases,
and infrastructure
components. Traces
are essential for
diagnosing latency
issues and failures in
microservices
architectures, where a
single user request
may touch dozens of
services. Correlation
between traces, logs,
and metrics provides
the richest operational
picture.

© Teams with mature observability practices report faster mean time to resolution (MTTR) and
higher confidence in making production changes.



9. Incident Management Framework

Incident management is the operational backbone of SRE. How an organization responds to service
degradations — from initial detection through full resolution and post-incident review — directly determines
mean time to recovery (MTTR), customer impact, and the organization's ability to prevent recurrence. A well-
defined incident management process transforms chaotic, ad hoc firefighting into a disciplined, repeatable

operational capability.

(sXoXYoYe

Detection

Severity Levels

Classification

Consistent severity classification ensures that
incident response resources are calibrated
appropriately to the scale of customer impact.

Severity

SEV-1

SEV-2

SEV-3

SEV-4

Description

Critical outage — all
users affected

Major service impact

— significant user
degradation

Moderate impact —
partial service
degradation

Minor issue —
minimal or no user
impact

Escalation

Declare Early

When in doubt,
declare an incident.

Over-declaring is far

less costly than
under-declaring.

Communicate
Continuously

Maintain a live
incident channel
with regular status
updates to all
stakeholders.

Mitigation

Resolution

Key Incident Management Principles

Assign an IC

Every incident
needs a designated
Incident
Commander who
owns coordination
and
communication.

Mitigate First

Restore service
before conducting
root cause analysis
— customer impact
reduction is the first
priority.



10. Blameless Postmortem Principle

The blameless postmortem is one of SRE's most culturally significant practices. It operates on a
foundational premise: complex systems fail in complex ways, and the humans involved in those failures

were operating with the information, tools, and constraints available to them at the time. Assigning
individual blame does not make systems more reliable — it makes engineers less willing to surface
problems, take ownership of incidents, or experiment with improvements.

A blameless culture does not mean a consequence-free culture. It means directing accountability at
systems, processes, and organizational decisions rather than individuals. When an engineer made a
decision that contributed to an incident, the postmortem asks: why did the system make that decision
seem safe? What information was missing? What guardrails were absent? These are the questions that
drive systemic improvement.

Postmortem Structure

Section

Timeline

Root Cause

Impact

Actions

Description

Chronological
account of the
incident

Underlying
contributing factors

Business and
customer
consequences

Concrete
improvement steps
with owners

Benefits of Blameless Postmortems

Encourages Transparency

Engineers are more likely to surface errors
and near-misses when they know they
won't be punished for honesty.

Improves Collaboration

Cross-functional teams can engage
constructively in post-incident reviews
without defensiveness or blame-shifting.

Prevents Repeated Failures

Systemic root causes are addressed rather
than symptoms, breaking cycles of
recurring incidents.



11. Automation Framework

Automation is the engine of scalable SRE. Without automation, every increase in system complexity or
traffic translates directly into increased operational burden — more services to deploy, more configurations
to manage, more alerts to triage manually. Automation breaks this linear relationship, allowing systems to
grow without proportional growth in operational headcount or toil.

The automation imperative in SRE is captured in a simple principle: "If a task is performed repeatedly,
automate it."But effective automation requires more than scripting individual tasks. It requires treating
automation code with the same engineering discipline applied to production software — including testing,

version control, observability, and documentation.
E?J?J

Deployment Automation

CI/CD pipelines automate the build, test, and
release process — enabling fast, reliable, and
repeatable deployments. Automated deployment
gates can enforce quality thresholds before
changes reach production, reducing human error
and deployment risk simultaneously.

i
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Auto-Remediation

Monitoring-triggered automation can resolve known
failure patterns without human intervention. Service
restarts, traffic rerouting, and capacity scaling can
all be automated — reducing MTTR for common
failure modes from minutes to seconds.

e —
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Infrastructure as Code

laC tools like Terraform and Ansible codify
infrastructure provisioning — making environments
reproducible, version-controlled, and auditable.
Infrastructure drift — the silent enemy of reliability —
is eliminated when every environment is created
from the same code.

Auto—-Scaling

Automatic capacity adjustment based on real-time
load signals ensures services maintain
performance under variable traffic without manual
intervention. Auto-scaling is a foundational
automation capability for any service handling
unpredictable demand.



12. Capacity Planning Framework

Capacity planning is the forward-looking discipline that ensures systems can handle future demand before that
demand arrives. Reactive capacity management — adding resources only after performance degrades — is a costly
pattern that creates unnecessary incidents and erodes customer trust. Proactive capacity planning, driven by data

and systematic forecasting, prevents these failures entirely.

Effective capacity planning integrates closely with SLO management: the goal is not simply to have enough
capacity, but to have enough capacity to meet reliability targets under expected and peak load conditions. This
means planning for both average-case and worst-case scenarios, with clear thresholds that trigger procurement or
scaling actions before SLOs are at risk.

Capacity Planning Metrics

Metric

CPU Usage

Memory Usage

Storage Growth

Network Traffic

Purpose

Compute demand and
headroom

Resource utilization
trends

Capacity forecasting
for data stores

Bandwidth planning
and bottleneck
identification

Capacity Planning Cycle

01

Measure

Collect baseline utilization data across all critical
system dimensions.

02

Analyze

Identify trends, seasonal patterns, and growth
trajectories from historical data.

03

Forecast

Project future capacity requirements based on growth
models and business plans.

04

Scale

Provision additional capacity in advance of projected
need, with safety margins.

05

Monitor

Continuously track utilization against forecasts and
refine models over time.



13. Change Management Framework

Change is the leading cause of production incidents. Studies consistently show that the majority of
outages can be traced to a recent change — a code deployment, configuration update, infrastructure

modification, or dependency upgrade. Effective change management does not prevent change; it makes
change safer by applying systematic controls that reduce the probability and blast radius of change-

induced failures.

The SRE approach to change management emphasizes automation, progressive rollouts, and fast rollback
capabilities. The goal is to shrink the mean time to detect (MTTD) and mean time to recover (MTTR) for
change-induced failures so that even when changes do cause problems, the impact is minimized and

recovery is swift.

Change Categories

Type

Standard

Normal

Emergency

Example

Routine deployment

of tested changes

Planned major
version upgrade

Critical security fix

or hotfix deployment

Automated
Testing

Comprehensive
test suites run on
every change
before it reaches
production.

Blue—-Green
Deployment

Maintain parallel
production
environments for
instant traffic
switching.

Deployment Best Practices

Canary
Releases

Deploy to a small
percentage of
traffic before full
rollout to limit
blast radius.

Rollback
Planning

Every deployment
must have a
tested,
documented
rollback
procedure ready
to execute.



14. Reliability Engineering Framework

The reliability engineering framework provides the architectural and operational building blocks that enable
services to survive component failures, unexpected load spikes, and infrastructure degradations without
impacting end users. Reliability engineering is not a single technique — it is a layered set of design patterns,
each addressing a different failure mode and contributing to overall system resilience.

Redundancy

Duplicate critical components across
multiple availability zones or regions. No
single component should be a single point of
failure. Redundancy is the most fundamental
reliability building block — without it, every
other technique has limited effectiveness.

Load Balancing

Distribute traffic intelligently across available
compute resources to prevent hotspots,
maximize throughput, and enable graceful
handling of individual node failures without
user-visible impact.

o)

Failover

Automatic activation of backup components
when primary components fail. Failover
mechanisms must be tested regularly
through chaos engineering and game days to
ensure they work correctly when needed in
production.

Disaster Recovery

Documented, tested procedures for restoring
service following catastrophic failures. DR
planning includes recovery time objectives
(RTO), recovery point objectives (RPO), and
regular drills to validate that recovery
procedures work as expected.

@ High Availability Formula: Availability (%) = (Uptime + Total Time) x 100. Each reliability layer
multiplicatively increases the overall availability of the system.



15. Security in SRE

Reliability and security are inseparable. A service that is breached, compromised, or rendered unavailable by a
security incident is not a reliable service — regardless of how well its infrastructure is engineered. SRE teams
must therefore treat security as a first-class reliability concern, not an afterthought addressed by a separate
security team after systems are deployed.

The shared reliability and security model recognizes that many reliability failure modes and security failure
modes share common root causes: insufficient access controls, unpatched vulnerabilities, insecure automation
pipelines, and inadequate secrets management. Addressing these proactively — through the same engineering
discipline applied to reliability — reduces risk across both dimensions simultaneously.

Least Privilege Access

@f Every service, automation workflow, and human operator should have access only to the resources
they absolutely require. Overly permissive access is one of the most common contributors to both
security incidents and accidental reliability failures caused by misrouted operations.

Continuous Monitoring

' Security monitoring must run alongside reliability monitoring in production — detecting anomalous
access patterns, unusual traffic signatures, and potential intrusion indicators in real time. Security
signals belong in the same observability platform as reliability signals.

Secure Automation

Automation pipelines are high-value targets. Cl/CD systems with broad production access must be
secured with the same rigor as production systems themselves — including access controls, audit
logging, and secrets injection from secure vaults.

Secrets Management

Credentials, API keys, certificates, and other secrets must never appear in code, configuration files,
or logs. Dedicated secrets management systems (HashiCorp Vault, AWS Secrets Manager) provide
centralized, audited, rotatable secret storage for all services.

Lo

Vulnerability Management

E@S Continuous scanning of dependencies, container images, and infrastructure configurations for
known vulnerabilities — with automated workflows to triage, prioritize, and patch issues before they
are exploited in production environments.



16. Continuous Improvement Framework

Continuous improvement is the philosophical core that ties all SRE practices together. SRE is not a
destination — it is a practice. Systems evolve, traffic patterns change, business requirements shift, and new

failure modes emerge. The organizations that maintain reliable services over time are those that have

institutionalized the habit of systematic, data-driven improvement across every dimension of their

operations.

The SRE improvement cycle provides the operational rhythm for this ongoing work. By making
improvement cyclical rather than episodic, teams avoid the common pattern of addressing reliability only
after major incidents. Instead, they invest continuously in the incremental improvements that prevent major

incidents from occurring in the first place.

Measure

Collect comprehensive
operational data — SLO burn
rates, toil metrics, incident
frequency, MTTR — to establish
a factual baseline.

Repeat

Return to measurement with
updated baselines, maintaining
the continuous optimization
cadence indefinitely.

Analyze

Identify trends, recurring failure
patterns, toil hotspots, and
reliability gaps by
systematically examining
collected data.

Improve

Implement targeted corrective
actions — automation
investments, architectural
changes, process
improvements — with clear
owners and timelines.

Validate

Measure the impact of
improvements against baseline
metrics to confirm that
changes achieved their
intended reliability outcomes.



17. SRE Organizational Principles

SRE is not just a set of technical practices — it is an organizational philosophy. The way SRE teams are
structured, how they interact with development teams, and what values they embed in their culture are just
as important as the technical frameworks they deploy. The most technically sophisticated SRE practice will
underperform in an organization whose culture, incentives, and structures are misaligned with SRE

principles.

Shared Responsibility

Reliability is everyone's responsibility — not just
the SRE team's. Development teams must own
the reliability of the services they build. SRE
teams provide frameworks, tooling, and
expertise, but they cannot be the sole owners
of production reliability at scale. Shared
ownership requires shared accountability and
shared metrics.

Data—Driven Decisions

Every significant reliability decision — whether
to freeze deployments, allocate engineering
capacity to reliability work, or accept a new
service — should be grounded in data. Opinions,
gut feelings, and historical precedent are
insufficient justifications when quantitative
metrics are available and actionable.

Engineering-Led Operations

Operational problems should be solved through
software engineering, not through additional
manual labor. When a recurring operational
task is identified, the default response should
be to engineer a solution that eliminates it —
not to add headcount to absorb it. This
principle keeps SRE teams focused on leverage
rather than toil.

Customer—Centric Reliability

Reliability targets should reflect the actual
experience of customers, not the convenience
of internal metrics. An internal metric showing
99.9% availability is meaningless if the
customers experiencing failures are your
highest-value users. Reliability must be
measured from the user's perspective, not the
infrastructure's.



18. SRE Maturity Model

The SRE Maturity Model provides a structured framework for assessing where an organization is in its SRE
journey and what capabilities to develop next. Maturity models are useful tools for setting realistic
expectations, planning investment priorities, and communicating progress to leadership. Most
organizations move through these levels progressively — skipping levels is possible but typically results in
structural gaps that cause problems at higher levels of scale and complexity.

Understanding current maturity is the first step toward targeted, effective SRE improvement. Organizations
at Level 1 need fundamentally different investments than those at Level 4. Applying Level 5 practices to a
Level 2 organization without the prerequisite foundations typically creates complexity without reliability
improvement.

Level 1 — Reactive Operations

1 No defined SRE practices. Operations driven entirely by incidents. No SLOs, limited
monitoring, manual processes dominate.

Level 2 — Basic Monitoring

2 Infrastructure monitoring in place. Incident response processes emerging. Some
automation for routine tasks.

Level 3 — Defined SRE Practices

3 SLOs established and tracked. Postmortem culture in place. Toil
measured and reduction roadmap defined.

Level 4 — Automated Operations

4 Auto-remediation operational. CI/CD fully automated. Error
budget policies enforced. Capacity planning systematic.

Level 5 — Continuous Optimization

Proactive reliability engineering. Chaos

S engineering practiced. SRE embedded across all
product teams. Data-driven optimization
continuous.



19. Common SRE Anti—Patterns

Understanding what notto do is as important as knowing best practices. SRE anti-patterns are failure
modes that organizations fall into repeatedly — patterns that undermine reliability, erode team
effectiveness, and prevent SRE from delivering its promised value. Recognizing these patterns early allows
teams to course-correct before they become deeply entrenched organizational habits.

Excessive Toil

When SRE teams spend
more than 50% of their time
on operational toil, they lose
the capacity to do the
engineering work that
would reduce toil. Teams
become trapped in a
perpetual firefighting cycle.
Fix: Track toil percentage
formally and treat reduction
as a first-class engineering
priority with dedicated
sprint capacity.

Poor Postmortems

Postmortems that assign
blame, fail to identify
systemic root causes, or
produce action items that
are never implemented
allow the same failures to
recur. Fix: Enforce
blameless postmortem
practices and track action
item completion as a key
SRE metric.

No SLOs

Without SLOs, reliability
cannot be measured, error
budgets cannot be
managed, and there is no
objective basis for
deployment decisions.
Teams argue about "good
enough” without resolution.
Fix: Define SLOs for all
critical services before any
other SRE practice is
implemented.

Manual Deployments

Manual deployment
processes introduce human
error, create deployment
inconsistency, and make
rollbacks slow and risky.
They are a major source of
change-induced incidents.
Fix: Automate the entire
deployment pipeline —
builds, tests, deployments,
and rollbacks — before
scaling deployment
frequency.

Alert Fatigue

Too many low-signal, noisy
alerts train engineers to
ignore the alerting system
entirely. When a real critical
alert fires, it may go
unnoticed among hundreds
of false positives. Fix: Every
alert must be actionable
and significant. Prune
aggressively — fewer,
higher-quality alerts
outperform high-volume
alert noise.



20. SRE Principles Quick Revision

The seven core principles of SRE provide a complete operational philosophy for building and maintaining
reliable production systems. Together, they form a mutually reinforcing framework where each principle
strengthens the others — creating an organizational capability that is greater than the sum of its individual
parts. Use this summary as a reference anchor for applying SRE practice in daily engineering work.

Reliability

Treat reliability as a
measurable product feature.
Define SLIs, set SLOs, and
make every reliability
decision based on data
rather than intuition or
organizational pressure.

Monitoring

Maintain comprehensive
visibility using the Four
Golden Signals. Every service
must be observable before it
is operated in production.

Continuous
Improvement

Optimize reliability over time
through the measure-analyze-
improve-validate cycle. SRE
is a practice, not a
destination — the work of
improving reliability is never
finished.

Risk Management

Use error budgets to balance
innovation velocity with
reliability investment. Accept
that perfect reliability is
unachievable and manage
the acceptable level of
unreliability deliberately.

Observability

Go beyond monitoring to
understand system behavior
through logs, metrics, and
distributed traces — enabling
diagnosis of failure modes
that were never anticipated.

Automation

Reduce toil wherever
possible. Automate repetitive
tasks, deployment pipelines,
and operational responses —
freeing engineering capacity
for work that builds lasting
reliability.

Incident Response

Respond rapidly, mitigate
customer impact first, and
learn systematically through
blameless postmortems.
Every incident is an
opportunity to improve the
system.

© Organizations that fully embrace these seven principles consistently achieve higher availability, faster

incident recovery, and greater engineering productivity than those relying on traditional operational

approaches.
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