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Executive Summary 

Traditional Windows-based endpoints are inherently complex, prone to security vulnerabilities, and expensive to secure and maintain. 

Their monolithic architecture and legacy design make them attractive targets in today’s rapidly evolving threat landscape.�

IGEL OS 12 is a security-first, Linux-based endpoint platform that delivers an immutable, minimal footprint operating system centrally 

managed by IGEL Universal Management Suite (UMS). Traditional Windows PCs, by contrast, are monolithic, store data locally and rely 

on multiple security agents to stay safe — a costly and fragile approach in today’s threat landscape.�

IGEL Advantage: IGEL OS 12 offers a lightweight, immutable, and modular alternative, eliminating common attack vectors. Combined with 

IGEL UMS for centralized control, the platform enhances security posture, reduces operational overhead, and integrates seamlessly 

with modern security ecosystems. 

Key takeaways: 

Vulnerability Gap: 
Windows endpoints remain the primary target for ransomware, phishing, 

and privilege escalation attacks.�

Cost Gap: 
Layered security agents, constant patching, and complex imaging make Windows 

expensive to secure and sustain. 

IGEL Advantage: 
An immutable OS with no local data, secure boot, meaningful security controls 

and atomic updates slashes the attack surface while simplifying operations.�
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The Security Challenge of Modern Endpoints 
The modern workforce demands access anywhere, but this flexibility exposes endpoints�

to a perfect storm of threats: 

Evolving Threat Landscape: Ransomware: Phishing & Credential Theft: 

Cyberattacks such as ransomware, 

phishing, and insider threats are increasing 

in frequency and sophistication. Endpoint 

devices are often the primary target due to 

their ubiquitous presence and potential 

for exploitation. 

Insider Risk: 

66% of organizations were hit in 2024, 

with average recovery costs exceeding 

US $1.8 million. 

Security Agent Overload: 

90% of breaches still begin with email or 

social engineering attacks that abuse local 

privileges. 

Operational Burden: 

Data exfiltration and unsafe USB media Windows endpoints typically require  IT teams face burnout managing patching, 

remain chronic challenges on devices with multiple third-party security agents, configuration, and incident response in 

full desktop OS access. increasing complexity, system overhead, fragmented and bloated Windows 

and potential attack surfaces.� environments. 

Windows vs. IGEL – 
A Security Architecture Comparison 

Monolithic design: Tens of millions of lines of code, decades of backward 

compatibility. 

Local admin & user privileges: Users often retain elevated rights for legacy apps, 

creating lateral movement paths. 

Malware prone storage: Writable OS partitions and local data invite ransomware 

encryption and data loss. 

Patch fatigue: Monthly cumulative updates, reboot cycles, and image rebuilding 

strain IT resources. 
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The IGEL Preventative Security ArchitectureTM 

Immutable OS: Read-only system partitions prevent tampering while rollback ensures a clean state with just a reboot. 

No local user data: Apps access data in the data center or cloud only. No local data storage; full reliance on backend systems 

for session and app data, reducing exfiltration risks or breach investigations following lost or stolen devices.�

Secure Boot and Trusted Application Platform (TAP): Only signed IGEL components are executed. Secure boot, UEFI support, 

and Trusted Platform Module (TPM) integration provide robust chain-of-trust at boot.�

Modular feature layers: Unneeded services simply are not deployed, yielding a minimal 2 GB core and tiny attack surface.�

Preventative 
Security 

ArchitectureTM 

 Figure 1: IGEL’s Preventative Security ArchitectureTM 

delivers a secure by design endpoint operating system. 
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Prevention vs. Monitoring, Detection, 
Mitigation and Remediation 
Why IGEL’s Preventative Security ArchitectureTM  (PSA) and Preventative Security ModelTM (PSM) 

replaces the classic Windows “Monitor → Detect → Mitigate → Remediate” loop:�

Aspect IGEL OS + PSA (prevent first)�
Traditional Windows stack 
(detect & respond)�

Security Philosophy 
Removes, rather than defends, the usual attack vectors. 

The OS is locked‑down, read‑only, modular and tiny; 

nothing untrusted can ever execute. 

Assumes compromise is inevitable (“assume‑breach”), 

so the endpoint is continuously watched (Defender AV, 

EDR, Sentinel, Intune, XDR) and then cleaned up.�

Attack Surface�
≈ 2 GB footprint, only the components an Administrator 

explicitly delivers. An IGEL endpoint is less than 5% of the 

size and attack surface of a Windows endpoint.�

Full Windows kernel, legacy subsystems, millions of DLLs, 

user‑installed software, browser plug‑ins, etc.; must be 

patched every month (“Patch Tuesday”).�

Execution Control 
Immutable, read‑only system partition and “no‑exec” 

USB/media mounting. Users lack local admin by design; 

unsigned code simply can’t land on disk.�

Relies on Defender SmartScreen, App‑Locker, Control‑flow 

Guard, etc.—but malware can still hit disk first; success 

depends on signatures/ML catching it. 

Boot & Integrity 
Hardware‑rooted Chain of Trust: UEFI Secure Boot →�

bootloader → kernel → OS partitions; any tamper aborts 

the boot. 

Secure Boot validates the loader, but once Windows is up 

the full stack is writable; integrity monitored afterwards by 

tools (HVCI, SCEP, Defender).�

Data‑at‑rest Risk� No local data: endpoints are stateless  VDI/DaaS clients. 

Lost laptop? No breach investigation needed. 

Local profiles, caches, OneDrive sync, etc. 

must be encrypted (BitLocker) and wiped if lost—another 

detection/remediation workflow.�

Patching & Operations 
OS image rarely changes; updates are small, centrally 

staged through UMS; no AV signatures, no multi‑GB 

Patch Tuesday windows. 

Continuous patch + AV signature treadmill; 

every missed patch = new IOC to detect and remediate. 

Noise & Cost 
Because almost nothing malicious can run, SOCs are not 

flooded with alerts; many customers drop AV/EDR agents 

entirely, saving license and SIEM ingestion cost. 

High‑volume telemetry (Defender XDR, Sentinel) → 

alert fatigue; multiple overlapping agent fees and SIEM 

storage costs. 

Zero‑Trust Alignment�
Out‑of‑the‑box meets ~60 % of U.S. Federal ZTA pillars; 

simple to add IAM/SASE via App Portal. 

Microsoft’s Zero‑Trust model is strong, but endpoints still 

need Defender + Conditional Access + WDAC + MDM 

baselines to reach parity. 

Ransomware Story�
Write‑blocked OS, no local credentials or data, 

chain‑of‑trust → ransomware cannot establish itself; 

event is prevented. 

Defender can detect ransomware behaviors and isolate the 

PC, then admins must clean or reimage and restore data. 
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Why IGEL OS is 
Inherently More Secure 

Principle of least privilege baked in: Strict user/process 

isolation; no default local admin. 

Lean footprint: Fewer background services reduce 

vulnerability density. 

Transparent code: Community review accelerates issue 

discovery and remediation. 

Lower payoff for attackers: Windows commands 70%+ desktop 

share, making Linux a less lucrative target. 

Aspect IGEL OS Windows (10/11) IGEL approach is often safer 

Baseline Model 

Two native layers: 

1. DAC – classic rwx bits + POSIX 

ACLs. 

2. MAC (LSMs) – AppArmor.�

Primarily Discrete Access Controls 

(DAC) – NTFS Access Control Lists 

(ACLs) plus Integrity Levels/UAC; 

optional AppLocker/WDAC. 

The extra mandatory‑access�

control layer blocks post‑breach 

movement even after a user’s UID 

is obtained. 

Privilege Separation 

by Default 

Users operate as non‑root; 

privileged actions require explicit 

SUDO, logged and time‑limited.�

Many users historically log in with 

Administrators rights. UAC reduces 

impact but is often bypassed. 

Least‑privilege is built in rather than 

bolted on; fewer everyday programs 

ever touch full system rights. 

Rule complexity/ Simple, deterministic rwx bits; 

optional ACLs are short. Mis‑config Risk�

NTFS ACLs allow any number of A simpler model is harder to 

allow and deny ACEs; inheritance misconfigure, so accidental exposures 

quirks are common. are rarer. 

LSMs can confine a single 
AppLocker / WDAC can whitelist 

service down to the files,�Granularity Attack surface inside a compromised 
binaries, but system‑wide 

sockets, capabilities and host is drastically reduced.  & Containment 
MAC‑style confinement is limited.�

syscalls it truly needs. 
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Aspect IGEL OS Windows (10/11) IGEL approach is often safer 

Patch Cadence 

& Coverage 

Open Source 

Transparency/ Review�

Typical System Build 

Real‑world

 Track Record�

IGEL provides vulnerability 

updates within an industry 

standard timeframe of 14 days 

for critical and 6 weeks for high, 

while lower vulnerabilities are 

updated within the regular 

release cycle. 

Since IGEL OS is widely based on 

Open-Source Linux packages, 

many source code origins, LSM 

policies and audit logs are public; 

community review (“many eyes”).�

Minimal packages, few services 

listening. 

Fewer privilege‑escalation CVEs 

per installed base; most require 

mis‑configured SUDO or 

outdated LSM. 

Security fixes land on Patch 

Tuesday (monthly) unless 

out‑of‑band.�

Closed source: researchers rely 

on fuzzing or black‑box analysis.�

Desktop services, legacy 

components and RPC endpoints 

enabled unless removed. 

Recurring UAC bypasses 

and privilege‑escalation CVEs 

each year. 

Updates can be deployed in full 

individually by the UMS administrators 

and their preferred schedule and 

pattern.�

Peer review uncovers flaws earlier, 

and anyone can rebuild kernels with 

custom hardening. 

Smaller default attack surface gives 

an intrinsic advantage. 

The extra mandatory layer and 

least‑privilege defaults measurably 

reduce successful escalations. 

Putting it Together�
Layered controls (DAC + MAC).�
Even if an attacker steals a user credential, AppArmor policies still restrict what their shell can touch. Windows lacks an equally 

pervasive MAC layer, so once a token is elevated, the whole system is reachable. 

Stronger least‑privilege culture.�
The norm on IGEL OS is to work as an unprivileged user and escalate only the single command that needs it; the norm on Windows is still 

to run the session with admin rights and rely on UAC prompts. 

Simpler, auditable rules. 
Three permission bits (plus optional ACLs) are easier for humans and tools to reason about than dozens of ACEs with complex 

inheritance and deny/allow interactions. 

6 



 

   

Putting it Together (cont.)�

Faster, holistic patching. 
A distro’s repository updates kernel, libraries, and applications in one 

operation, often within 24 hours of disclosure. Patch Tuesday can 

leave Windows users waiting for up to a month and covers only 

Microsoft products. 

Open‑source scrutiny.�
Bugs surface quickly and are fixed in public; proprietary code relies 

on the vendor’s QA and disclosure schedule.�

IGEL OS – Advancing Linux Security 

UEFI Secure Boot & signature validation guarantee boot integrity. 

Partition encryption (AES-XTS-plain64 with 512 bits key) plus TPM 2.0 integration protects credentials and config state.�

Application separation (OS 12 app framework) runs apps as signed packages.�

Centralized policy orchestration via IGEL UMS enforces consistent security posture across fleets.�

Universal Management Suite (UMS) for IGEL OS enables security and operations teams to centrally manage policies on�

IGEL OS endpoints. UMS has over nine thousand granular configurable settings and covers functionality such as profiles, 

security, applications, asset inventory, mobile device management, secure shadowing for endpoint support, and universal 

firmware updates.�

Minimalist core (≈2�GB) with zero unnecessary bloat slashes CVE exposure compared with Windows’ 20�+ GB install. 

Native USB device management. 

IGEL OS includes native USB Management basic functionality to deactivate USB ports to protect the endpoint from USB 

targeted security risks, or enable ports based on USB class, vendor/product-ID or by device UID. USB mass storage 

auto-mounting is deactivated by default. 
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The Security Philosophy: 
“Prevent rather than Detect & Respond.” 
The modern workforce demands access anywhere, but this flexibility exposes endpoints�

to a perfect storm of threats: 

Remove the mutable OS layer → nothing illicit can stick.�

Block untrusted code at boot & install time → no need for continuous behavioral analysis.�

Minimize local workloads → no place for ransomware to encrypt or for key-loggers to hide.�

Centralize control in UMS → policy violations are prevented, not forensically “hunted.”�

Faster, Safer Updates 
and Patch Resilience 

Delta updates & atomic commits: Only changed blocks transfer; 

fallback partition assures safe rollbacks. 

Two phase critical updates: Security hotfixes can apply silently, 

then schedule user friendly reboots. 

No re-imaging cycles: Immutable design means never rebuilding 

gold images after every Patch Tuesday. 

Network friendly: Typical update < 150 MB vs multi-GB Windows 

feature releases. 
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Broad Security Ecosystem Integration 
Through the IGEL Ready program, IGEL validates tight integrations with leading 

security vendors: 

SSE / ZTNA: Zscaler, Netskope, Palo Alto Prisma Access. 

Identity & Access Management: Okta, Ping Identity, Microsoft Entra ID (Azure AD), Imprivata.�

Secure enterprise browsers: Island, hardened Chromium builds, Edge. 

VPN, smartcard, and biometric solutions: Cisco, Fortinet, Yubico, and more. 

 
 

 
 

 

 

 
 

 
 
 

 
 

 

 
  

 

Figure 2: IGEL Ready Partner Program enables 

Zero Trust integration across the enterprise. 

Support for Zero Trust, SASE, and Compliance 

Native Zero Trust enforcement: Devices authenticate and attest posture before receiving policy.�

Context aware conditional access: Combine device state, user, network, and location signals. 

Regulatory alignment: IGEL helps meet HIPAA, GDPR, PCI DSS, NIST 800 171, and ISO 27001 requirements. 

Fine grained role-based access control (RBAC): Separate admin roles for policy, firmware, and perimeter changes.�
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IGEL Preventative Security Model™ 

Figure 3: The IGEL Preventative Security 

ModelTM aligns application delivery, security, 

management and compliance, and hardware 

vendor strategies. 

 
 

 
  

 

  

 

 
 

 
 

 
 

 
 

  

 
 

 
 
 

 
 

 

 
  

 

Business Continuity for 
Traditional Windows Endpoints 

In scenarios where a full Windows workload must be executed, IGEL acts as a fast method of business continuity: 

IGEL Dual Boot, an installed partition on the local disk, can be used to quickly clean-boot the compromised hardware enabling 

users to quickly reconnect to restored or available resources. 

IGEL USB Boot, a USB drive containing IGEL OS clean boots compromised devices or devices with failed hard disks. 

IGEL Managed Hypervisor, a managed endpoint hypervisor that creates an immutable image of the Windows operating system 

and the required applications. 
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Industry Implementation Scenarios 

Healthcare: Finance: 

Clinicians tap badge into secure virtual 

workspaces delivering access in under 

10 seconds on any device. No local data 

storage ensures patient records are not 

lost or stolen. The Preventative Security 

Model dramatically reduces the risk of 

compromise, ransomware, or downtime. 

Trading floors deploy IGEL OS on 

repurposed PCs, eliminating local data 

and meeting stringent audit controls. 

Multi-monitor, headset, and Bloomberg 

keyboard support ensure traders have the 

tools they need. Branch offices benefit 

from no customer or PCI-DSS data is 

stored locally. 

Retail: Manufacturing: Government: 

         

 

              

 

Kiosk mode endpoints enable customers 

to search on inventory. Integration with 

ePOS terminals supports fast checkout 

and PCI-DSS compliance. Digital signage 

powered by IGEL OS enables repurposed 

endpoint hardware to be utilized, reducing 

costs and e-waste. 

Collaboration between IT and OT drives 

efficiency, IP protection, and compliance. 

IGEL powers endpoints for ERP, CAD, 

MES, specialized peripherals, and 

communication tools at global 

industries—delivering security, centralized 

management, and the flexibility to evolve 

with advanced design, automation, and 

HMI solutions. 

Deliver secure, centrally managed 

endpoints supporting Zero Trust 

mandates, regulatory compliance, and 

business continuity across government 

agencies. Extend device lifecycles, 

safeguard sensitive data, and ensure 

resilient operations—whether for field,�

office, or hybrid environments—while 

streamlining management and reducing 

IT costs across critical infrastructure. 
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Conclusion and Strategic Summary 

IGEL OS 12 provides a future ready foundation for secure, cost-effective endpoints.�

By replacing Windows with an immutable Linux core everywhere interactive work 

happens, organizations can: 

Lower complexity: Lower risk: Lower cost: 

Centrally orchestrate thousands of Shrink the attack surface and cut Eliminate expensive AV/EDR agents and 

devices with IGEL UMS. IGEL unlocks ransomware exposure. reduce patching labor. 

the full potential of cloud workspaces, 

Zero Trust architectures, and hybrid work 

— delivering security without compromise. 

Request an IGEL demo here 

Contact your IGEL Representative to arrange your free trial. 

Preventative Security ModelTM and Preventative Security ArchitectureTM are registered trademarks of IGEL Technology GmbH. All hardware and software 
names are registered trademarks of the respective manufacturers. Errors and omissions excepted. Subject to change without notice. © 072025 
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