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Overview of Android’s IPC Mechanisms

• What is IPC in Android?

• IPC enables communication between 

processes (e.g., services, activities)

• Android IPC Mechanisms:

• Binders (Kernel-level)

• Intents

• AIDL for complex IPC.

• Why IPC Security Matters:

• Attack surfaces between trusted and untrusted 

processes.



Android Interface Definition Language (AIDL)

• What is AIDL?

• AIDL allows processes to communicate with each other using defined 
interfaces.

• Role in complex applications (e.g., system services, background apps).

• Basic Structure of an AIDL Interface:

• Defines methods, data types, and parameters.



Android Interface Definition Language (AIDL)



AIDL in Action

• How AIDL Works:

• The process of using AIDL in 
Android (service binding).

• Example flow: App A communicates 
with service B using AIDL

• Example of AIDL Use Cases:

• Audio playback control, background 
service management, etc.

Create .aidl File
AIDL Stub is created by the Android Studio 
Framework

Declare the methods to be used in .AIDL file
Expose the Interface to the clients

Server will implement the stub and create an 
instance of binder.

The client call BindService() to connect to the 
binder and a subsequent onServiceConneted() 
is called which passes the Binder Object



AIDL in Action
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Android IPC Security Model

• Security Principles:

• Permissions-based security for IPC.

• Role of user IDs (UID) and SE Linux 
policies in restricting IPC access.

• Security Features:

• Android permission model

• Binder mechanism isolating services



Common Attack Surfaces in Android IPC
Types of Vulnerabilities:

• Unauthorized access to system services

• Privilege escalation through IPC channels

• Data leakage between apps



Overview of Fuzzing & Why AIDL Fuzzing

• What is Fuzzing?

• Why focus on AIDL?

• The complexity of AIDL interfaces increases 
the attack surface.

• Poorly secured AIDL interfaces can expose 
sensitive functionality.

• Advantages of AIDL Fuzzing:

• Exposes deep-rooted issues in IPC 
systems.

• Automates discovery of edge cases leading 
to crashes or leaks.



How AIDL Fuzzing Works

• Fuzzing Process:
• Step-by-step breakdown of fuzzing AIDL interfaces.
• Input generation, mutation, and monitoring results.

• Targeting AIDL:
• Example: Choose an AIDL service to fuzz.
• Creating inputs for defined methods in AIDL.



Setting Up AIDL Fuzzing

• Requires Tools:
• ADB for device 

interaction.
• Android Studio
• Android Device
• Service to fuzz

• Setting up the Environment:
• Setup instructions



What to Fuzz.?

Calling a service : service call statusbar 1



What to Fuzz.?



Example Fuzzing Code

• Fuzzing Code Sample:



Our Fuzzing Code



Demo

• Fuzzing Demo Overview:
• Quick look at the tools and setup.
• Choose a service to fuzz.
• Executing fuzzing and capturing results.



Demo: 
Running AIDL 
Fuzzing

• Running the fuzzer:
• Show fuzzing in action 

using ADB and logcat.
• Real-time output: Crashes, 

exceptions and anomalies
• How to interpret logs and 

identify vulnerabilities.



Challenges in AIDL Fuzzing

• Hurdles
• Handling complex data structures in 

AIDL interfaces.
• Dealing with permissions restrictions 

and sandboxing.

• Solutions
• Crafting specialized inputs.
• Bypassing IPC restrictions for testing



Securing Android IPC: Best Practices

• Mitigation Strategies:
• Secure AIDL interface design: least privilege 

principle.
• Input validation for AIDL methods.

• Strengthening IPC Mechanisms:
• Using strong permissions and SELinux 

policies.
• Regular fuzzing and vulnerability assessments.



Q&A



Thank you!

"Fuzzing is like a box of chocolates: you never know what you're going to get.”
- Charlie Miller
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