
Comparing Secure Enclaves  
 
As data breaches escalate and regulations tighten, traditional perimeter defenses fail 
against memory exploits, compromised infrastructure, and rogue insiders. Hardware and 
software enclaves have emerged as critical shields – but with fundamentally divergent 
architectures.  

This analysis dissects four competing approaches that help air gap your critical systems or 
entire workspace.: 

●​ AWS Nitro (cloud hypervisor isolation) 
●​ Azure Confidential Compute (managed CPU enclaves) 
●​ Intel SGX (hardware-rooted in-use encryption) 
●​ Fortified Desk (containerized apps with pixel streaming - hosted & on-prem) 

 
We contrast their security boundaries, operational realities, and true costs to reveal which 
solution dominates for: 

●​ Data-in-use protection 

●​ Cost-sensitive deployments 

●​ Air-gapping Legacy applications 

Secure Enclave Solutions: Technical Comparison 
Feature AWS Nitro Azure 

Confidential 
Compute 

Intel SGX (Standalone) Fortified Desk 

Architecture Dedicated 
hardware 
hypervisor 

Azure-managed 
SGX/SEV-SNP 
VMs 

CPU-enforced enclaves 
(any infrastructure) 

Docker containers + 
pixel streaming 
(any infrastructure) 

Trust Root AWS hardware Intel/AMD CPUs 
+ Azure 

Intel CPU only Software-defined 
isolation 

Data 
Protection 

Encrypted 
(rest/transit) 

Encrypted in-use 
(memory) 

Granular in-use 
encryption (per-process) 

Zero endpoint data 
(pixels only) 



 

Secure Enclave Solutions: Technical Comparison (Con’t) 
Legacy App 
Support 

Limited (VM 
migration) 

Code changes 
(SDK required) 

Major refactoring (SGX 
SDK integration) 

Can Air-gap virtually 
any application 

Deployment 
Flexibility 

AWS-only Azure-only Hybrid/On-Prem Cloud/On-Prem/Hybrid/ 
Air-Gapped 

Endpoint Risk Medium Low Medium (varies by 
implementation) 

None - Air-gapped 

Compliance HIPAA, PCI HITRUST, GDPR FIPS 140-2, Common 
Criteria 

CMMC L3, ITAR, 
FedRAMP 

Encryption Not encrypted Memory 
encrypted 

Hardware-enforced 
per-process encryption 

No data on endpoint 

Setup 
Complexity 

Low (launch 
VM) 

Medium (app 
modification) 

Very High (hardware + 
code rewrites) 

Medium (app 
containerization) 

 

Commercial Comparison: Estimated Pricing Breakdown  
     (Annual Cost for 100 Users) 

Cost 
Component 

AWS Nitro Azure CC Intel SGX Fortified Desk 
(on-prem) 

Fortified Desk 
(Hosted) 

Infrastructure $184k 
(VMs) 

$220k 
(VMs) 

$80k (on-prem SGX 
servers) 

$0 (uses existing 
infrastructure) 

$60k (VMs) 

Pricing Model VM cost + 
15-25% 
premium 

VM cost + 
20-40% 
premium 

No license fee (but 
requires SGX-capable 
hardware + dev costs) 

$300/user/year 
(subscription) 
 

$900/user/year 
(VM hosting + 
subscription) 

Development Minimal $20k-$50k $100k-$500k+ $10k 
(containerization) 

Containerization 
included 

Cost Example  
(100 users/yr) 

$184,000 
(VMs) 

$240K-$27
0K (VMs 
+dev effort) 

$180k-$580k+ (dev 
effort + SGX servers) 

$40,000  
(no VM costs) 

$90,000     
(hosted VMs) 



 

 

When to Choose Which Solution 
Use Case Best Fit Why 

Cloud migration of PCI 
workloads 

AWS Nitro Low friction, AWS compliance built-in 

Healthcare AI (sensitive data 
processing) 

Azure Confidential 
Compute 

In-use encryption for regulated analytics 

On-prem high-security apps 
(e.g., defense) 

Intel SGX Hardware-rooted trust without cloud 
dependency 

Legacy app security + BYOD Fortified Desk Containerize without code changes; zero 
endpoint data residency 

Cost-sensitive air-gapped, zero 
trust browsing 

Fortified Desk 80% cheaper than alternatives; no VM 
overhead if on-prem 

Rapid risk elimination on all 
applications 

Fortified Desk One solution provides isolation, malware 
protection, and DLP 

 
 

Threat Protection Summary 

Attack Vector AWS Nitro Azure CC Intel SGX  Fortified Desk 

Malware on the endpoint  ❌ ⚠️ ⚠️ ✅   

Cloud provider compromise ❌ ✅   ✅   ✅   

Physical memory access ❌ ✅   ✅   ✅   

Screen scraping ❌ ❌ ❌ ✅   

 
 
 



The Bottom Line 
●​ Choose AWS Nitro for compliant cloud VMs with minimal effort. 

●​ Choose Azure CC for managed confidential computing in Azure. 

●​ Choose Intel SGX for maximum hardware security in on-prem/air-gapped 

environments (if budget/skills allow). 

●​ Choose Fortified Desk for rapid risk elimination on endpoints and legacy apps at 1/4 

the cost. 

●​ Choose Fortified Desk for a cost-effective, out-of-the-box secure enclave 

"SGX is the gold standard for in-use encryption, but Fortified Desk delivers 90% of the 
security upside for 20% of the effort and costs."​
– Defense Contractor CTO (Verified User) 

The Ultimate Secure Enclave: Pair SGX with Fortified Desk for defense-in-depth: 

1.​ Process sensitive data in SGX enclaves 

2.​ Stream results via Kasm to eliminate endpoint risks 

Note:  Competitive data generated by GenAI and modified for clarity.  
 
For Further Reading:   
Secure Enclaves:  Why Immutable Desktops are the Inevitable Future of 
Enterprise IT  
 
Try out a live secure enclave here: 
https://chrome.fortifieddesk.com 
https://linux.fortifieddesk.com 
 

https://fortifieddesk.com/wp-content/uploads/2025/06/White-Paper-Secure-Enclaves-Why-the-Immutable-Workspace-is-the-Inevitable-Future-of-Enterprise-IT.pdf
https://fortifieddesk.com/wp-content/uploads/2025/06/White-Paper-Secure-Enclaves-Why-the-Immutable-Workspace-is-the-Inevitable-Future-of-Enterprise-IT.pdf
https://chrome.fortifieddesk.com
https://linux.fortifieddesk.com
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