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Information Security Core Principles

Security is often discussed in terms of tools, platforms, and technologies. But effective security is
built on principles, not products.

Information security principles provide the foundational guidance for designing, operating, and
governing secure systems. They define how protection should work—independent of specific
technologies—and remain relevant even as threats, architectures, and business models evolve.

These principles address critical questions:
e How should access be granted and restricted?
¢ How should systems be designed to resist failure?
e How should organizations assume and manage risk?
e How should people, processes, and technology work together?

When security is grounded in principles rather than isolated controls, it becomes consistent,
scalable, and resilient. Without them, organizations rely on fragmented defenses that break as
soon as conditions change.

In the following posts, I'll explore the core information security principles individually—grouped
by architecture, access control, operational resilience, and human factors—to show how they
collectively shape modern, trustworthy security programs.

Architecture & Design Principles Access & Control Principles
ﬁ Defense-in-Depth 3,1 Least Privilege
[ 8
0 Security by Design E‘\Need-to—Know

A\
Z

Minimize Attack J Fail-Safe Defaults

i Surface (Default Deny)
O Least Common . Secure by Default
o y
“ Mechanism
g,@lnsider Risk & Organizational O; § Assume Breach
Controls

©- Assume Breach Awareness & Training




Terminus

Technical Document { System

This topic is explored further in Section 1.7, Information Security Core Principles, in Chapter 1 of
Volume 1 (Information Security Fundamentals) of the Mastering Information Security series.

Let’s explore each principle in greater depth.
1. Architecture & Design Principles

Security is not something that can be added after a system is built. It must be designed in
from the start.

Architecture and design principles define how secure systems are structured. They guide
decisions about layering controls, isolating components, limiting exposure, and ensuring that
failure in one area does not compromise the entire environment.

Principles such as defense-in-depth, security by design, least common mechanism, and
minimizing attack surface are not tied to specific tools or vendors. They are architectural truths
that apply across technologies, platforms, and eras.

When these principles are ignored, organizations compensate with reactive controls—adding
complexity without resilience. When they are applied consistently, security becomes predictable,
scalable, and sustainable.

Good security architecture does not prevent every failure. It ensures that failure is contained,
controlled, and recoverable.

Security must be built into systems from the beginning.
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Security must be designed in from the start.

This topic is explored further in Section 1.7, Information Security Core Principles, Chapter 1 of
Volume 1 (Information Security Fundamentals) of the Mastering Information Security series.
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2. Defense-in-Depth

Security does not fail because a single control breaks. It fails because there is nothing behind
it.

Defense-in-Depth is a design principle that applies multiple, complementary layers of protection
to systems and information. The goal is simple: if one control fails, others remain in place to
prevent, detect, or limit the impact of an attack.

A layered defense might combine network controls, access restrictions, monitoring, encryption,
and procedural safeguards. Each layer addresses risk differently, reducing dependence on any
single mechanism and minimizing the chance of complete compromise.

Defense-in-Depth does not assume attackers will be stopped at the perimeter.

It assumes failure will occur—and designs systems so that failure is delayed, detected, and
contained.
When implemented properly, layered security transforms isolated controls into a resilient
architecture—one that degrades gracefully rather than collapsing under pressure.
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Layered security controls provide depth and resilience, limiting the

chance of a breach even if one layer is compromisted

This topic is explored further in Section 1.7.1, Defense-in-Depth, in Chapter 1 of Volume 1
(Information Security Fundamentals) of the Mastering Information Security series.
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3. Security by Design

Security cannot be retrofitted effectively.
Security by Design is the principle of embedding protection mechanisms into systems,
applications, and architectures from the earliest stages—rather than adding controls after
deployment or in response to incidents.
When security is designed in, it becomes part of the system’s structure. When it is added later, it
becomes fragile, expensive, and difficult to maintain.
This principle applies far beyond technology. Just as buildings are constructed with locks, fire
exits, and structural reinforcements from the start, secure systems must incorporate
authentication, authorization, logging, segmentation, and resilience as core design elements.
Security by Design reduces long-term risk, lowers operational overhead, and produces systems
that are inherently more trustworthy. It shifts security from reactive correction to intentional
engineering.
Good security architecture is not defined by how quickly controls are added after failure—but by
how few failures occur because protection was built in from the beginning.
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Embedding security during development results in stronger, more resilient systems

compared Lo retrofitting controls after failure

This topic is explored further in Section 1.7.5, Security by Design, in Chapter 1 of Volume 1
(Information Security Fundamentals) of the Mastering Information Security series.
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4. Minimize Attack Surface
Complexity is the enemy of security.

The principle of minimizing attack surface focuses on reducing the number of potential entry
points an attacker could exploit. Every enabled service, open port, unused account, or exposed
interface increases risk—often without providing real business value.

Effective security design asks a simple question:

Is this truly necessary?

By disabling unused services, closing unnecessary ports, removing redundant functionality, and
limiting exposed interfaces, organizations reduce both the probability of compromise and the
effort required to defend their systems.

Minimizing attack surface does not weaken functionality.

It strengthens security by ensuring that systems expose only what is intentional, justified, and
controlled.

Good security architecture is not about defending everything—it is about exposing as little as
possible.
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Reducing unnecessary exposure limits opportunities for attack and simplifies defense.

This topic is explored further in Section 1.7.9, Minimize Attack Surface, in Chapter 1 of Volume 1
(Information Security Fundamentals) of the Mastering Information Security series.
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5. Least Common Mechanism
Shared components create shared risk.

The principle of Least Common Mechanism states that systems should minimize the use of shared
mechanisms—such as services, processes, or resources—among different users or functions. The
fewer things systems share, the lower the likelihood of unintended interaction, privilege
escalation, or widespread compromise.

When multiple users or applications depend on the same security-sensitive component, a failure
or breach in that component can affect everything connected to it. Shared authentication
services, common caches, or centralized control mechanisms often become attractive targets—
and dangerous single points of failure.

Effective security architecture favors isolation, compartmentalization, and independence. By
reducing shared dependencies, organizations limit blast radius, contain failures, and prevent
localized issues from escalating into systemic incidents.

Good security design is not only about strong controls—it is about carefully managing what is
shared, and what is not.
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This topicis explored further in Section 1.7.7, Least Common Mechanism, in Chapter 1 of Volume
1 (Information Security Fundamentals) of the Mastering Information Security series.
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6. Access & Control Principles

Security is not only about keeping attackers out. It is about controlling access inside the
system.

Access and control principles define how permissions are granted, restricted, and enforced across
users, systems, and processes. They ensure that individuals and applications can access only what
they legitimately need—and nothing more.

Principles such as Least Privilege, Need-to-Know, Fail-Safe Defaults, and Secure by Default exist
to reduce unnecessary exposure, limit the impact of errors, and prevent small mistakes from
becoming major incidents.

Most security failures are not caused by missing controls—but by excessive trust, overly broad
permissions, and defaults that favor convenience over protection.

Strong access control does not slow organizations down. It enables confidence, accountability,
and resilience by ensuring that access is intentional, justified, and continuously governed.

In the next posts, I'll break down these access and control principles individually and show how
they shape secure, auditable, and resilient environments.

Security is about controlling access inside the system.
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Access control must be intentional, justified, and continuously governed.

This topic is explored further in Section 1.7, Information Security Core Principles, Chapter 1 of
Volume 1 (Information Security Fundamentals) of the Mastering Information Security series.
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7. Least Privilege
Access should be intentional—not convenient.

The principle of Least Privilege requires that users, applications, and processes operate with only
the permissions they genuinely need to perform their assigned functions. Anything beyond that
increases exposure without adding value.
Excessive privileges expand the attack surface, magnify the impact of mistakes, and turn minor
incidents into major breaches. When an overprivileged account is compromised, attackers inherit
far more power than intended.
Least Privilege reduces risk by:

e Limiting the damage caused by compromised accounts

¢ Containing errors and misconfigurations

¢ Strengthening accountability and auditability

Strong security does not assume users will always behave correctly. It assumes mistakes will
happen—and designs access so those mistakes remain contained.
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The principle of Least Privilege restricts users to only the access required to perform

their specific tasks—no more, no less

Least Privilege is not about mistrust. It is about precision, discipline, and resilience.

This topic is explored further in Section 1.7.2, Least Privilege, in Chapter 1 of Volume 1
(Information Security Fundamentals) of the Mastering Information Security series.
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8. Need-to-Know
Access to systems does not equal access to information.

The principle of Need-to-Know states that users should access only the information required to
perform a specific function—nothing more. Even when a user has valid system privileges,
information exposure must remain limited to what is operationally necessary.

This principle strengthens confidentiality by reducing unnecessary visibility of sensitive data. It
limits the impact of insider misuse, curiosity-driven access, and accidental disclosure—all of
which remain among the most common causes of data breaches.

Need-to-Know ensures that information is shared deliberately, not by default. It aligns access
with purpose, minimizes exposure, and reinforces accountability across the organization.

Strong security is not achieved by trusting everyone with everything. It is achieved by ensuring
everyone sees only what they need to see.

Access to systems does not equal access to information.
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Users should only see the information required for their specific roles—

nothing more.

This topic is explored further in Section 1.7.3, Need-to-Know, in Chapter 1 of Volume 1
(Information Security Fundamentals) of the Mastering Information Security series.
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9. Fail-Safe Defaults (Default Deny)
Secure systems do not assume access. They require it to be explicitly justified.

The principle of Fail-Safe Defaults dictates that systems should deny access by default and grant
permissions only when they are intentionally configured, documented, and approved. If
something is not explicitly allowed, it should not be accessible.
Default-allow configurations create silent risk. Unused services, forgotten rules, and unreviewed
components can become unintended entry points—often without anyone realizing it.
Fail-Safe Defaults ensures that:

e Misconfigurations do not automatically create exposure

e New components remain secure until reviewed

o Access reflects deliberate decisions, not assumptions

This principle complements Least Privilege by enforcing restraint at the system level. Together,
they ensure that access exists only where it is consciously designed.
Good security starts with “no” —and grants access only when there is a clear reason to say “yes.”
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Systems should deny accessunless permission is explicitly granted.

This topic is explored further in Section 1.7.6, Fail-Safe Defaults, in Chapter 1 of Volume 1
(Information Security Fundamentals) of the Mastering Information Security series.
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10. Secure by Default
A system should be safe before anyone configures it.

The principle of Secure by Default requires that systems, services, and applications are delivered
with protective settings already enabled. Strong authentication, restricted access, disabled
insecure protocols, and minimal privileges should be the norm—not optional enhancements.
Insecure defaults assume users will harden systems correctly. Secure defaults assume mistakes
will happen—and protect against them.

This principle is especially critical in modern environments, where systems are deployed rapidly,
configurations are automated, and missteps can scale instantly. Secure defaults reduce reliance
on perfect execution and ensure that baseline protection exists from the moment a system goes
live.

Good security does not rely on users remembering what to secure. It ensures systems are secure
first—and relaxed only when intentionally required.
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Systems should be delivered with protective settings enabled by default

This topic is explored further in Section 1.7.10, Secure by Default, in Chapter 1 of Volume 1
(Information Security Fundamentals) of the Mastering Information Security series.

11. TPSRSR - Insider Risk & Organizational Control
Most insider incidents are not driven by malicious intent.

They occur because too much authority is concentrated in too few hands, with too little

visibility or oversight.
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The TPSRSR model addresses this risk through six reinforcing principles:
e Transparency ensures critical activities are visible and auditable.
¢ Partitioning divides systems and processes to avoid single-person control.
o Separation of Duties prevents conflicts of interest and fraud.
e Rotation disrupts long-term exploitation and hidden dependencies.
e Supervision provides continuous oversight of privileged activities.
e Review ensures access, actions, and decisions are regularly examined.

TPSRSR is effective not because it assumes insiders are untrustworthy—but because it removes
the conditions that allow unchecked power. When any one of these elements is missing, control
becomes fragile, regardless of intent.

This model strengthens security culture by embedding accountability, shared responsibility, and
verifiable oversight into everyday operations—turning insider risk from a blind spot into a
managed reality.
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Managing Insider Risk

Systems should be delivered with protective settings enabled by default.
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This topic is explored further in Section 1.7.4, TPSRSR — Insider Risk & Organizational Controls, in
Chapter 1 of Volume 1 (Information Security Fundamentals) of the Mastering Information
Security series.
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12. Assume Breach
Perfect prevention is not a strategy.

Assume Breach is the principle of designing systems and operations under the assumption that
an attacker is already inside—or will be eventually. Rather than focusing solely on keeping threats
out, this mindset emphasizes early detection, rapid containment, and controlled recovery.
Modern environments are complex, interconnected, and continuously changing. In such
conditions, relying exclusively on perimeter defenses or trust-based assumptions creates
fragility. When a breach occurs, the question is no longer if—but how far it spreads.

Assume Breach drives practices such as segmentation, continuous monitoring, least privilege,
and incident response readiness. Like watertight compartments in a ship, these controls limit the
blast radius and prevent localized failures from becoming systemic disasters.

Strong security is not defined by never being breached. It is defined by how quickly and
effectively damage is contained.
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Strong security is no longer defived by never being breached-
but by how quickly and effectively damage is contained.

This topic is explored further in Section 1.7.8, Assume Breach, in Chapter 1 of Volume 1
(Information Security Fundamentals) of the Mastering Information Security series.
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13. Awareness & Training
Technology sets the foundation for security. People determine whether it holds.

Awareness and training form the most adaptive—and most fragile—layer of defense. While
technical controls protect systems, human behavior influences how information is handled,
shared, and exposed every day.

Most security incidents do not result from sophisticated attacks. They stem from phishing, social
engineering, poor credential handling, or simple mistakes. No amount of automation can fully
eliminate these risks without informed, attentive users.

Effective awareness programs go beyond compliance checklists. They build understanding,
confidence, and accountability. Over time, consistent training transforms security from a rule to
follow into a habit to practice.

When employees understand why security matters—and how their actions contribute—people
stop being the weakest link and become active participants in defense.

Strong security cultures are not enforced. They are learned, reinforced, and lived.
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A strong security culture is built through continuous education,
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When security neidents do not-result from sophisticated attacks. They stem.

This topic is explored further in Section 1.7.14, Awareness & Training, in Chapter 1 of Volume 1
(Information Security Fundamentals) of the Mastering Information Security series.




