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Hello Hackers!

I am Bijay kumar, again with one of my research to exploit SQL injection to
RCE (Remote code injection) in different scenerios :

SQL Injection (SQLi) can, in some cases, be escalated to Remote Code
Execution (RCE), but this is generally more complex and relies on specific
conditions and vulnerabilities in the target environment. Here’s how SQL
injection can lead to RCE and the steps that make it possible:

How SQL Injection Can Lead to Remote Code Execution (RCE)

1. Understanding SQL Injection (SQLi):

SQL Injection is a type of attack where an attacker manipulates SQL
queries executed by a web application, typically to execute unintended
commands or retrieve unauthorized data.

While the primary goal of SQLi is to manipulate the SQL query, in certain
cases, it can be leveraged to execute arbitrary commands on the
underlying operating system.
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1. Conditions Required for Escalation from SQLi to RCE:

Database Privileges: The database user must have sufficient privileges to
execute operating system-level commands (e.g., xp_cmdshell  in SQL
Server, COPY ... PROGRAM  in PostgreSQL).

Database-Specific Features: Some databases have built-in functions or
stored procedures that allow the execution of shell commands.

Techniques for Exploiting SQLi to Achieve RCE:

Here are a few methods attackers may use to escalate SQL Injection to
Remote Code Execution:

Using Database-Specific Functions to Execute System Commands: Some
databases provide special functions or stored procedures that allow
executing OS-level commands. An attacker could use these to run
arbitrary commands if they have sufficient privileges.

Microsoft SQL Server ( xp_cmdshell ): In Microsoft SQL Server, the
xp_cmdshell  extended stored procedure can be used to execute arbitrary
system commands:

Preconditions:

The xp_cmdshell  procedure must be enabled.

The database user must have sufficient privileges to execute it.

'; EXEC xp_cmdshell('whoami') --
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PostgreSQL ( COPY ... PROGRAM ): PostgreSQL allows execution of system
commands using the COPY  command with the PROGRAM  option:

'; COPY (SELECT '') TO PROGRAM 'whoami'; --

Preconditions:

The attacker needs sufficient privileges to execute COPY  with PROGRAM .

The PostgreSQL server must run on an environment that allows this.

Reading and Writing Files: SQL injection may allow the attacker to read or
write files on the system if the database engine has file access:

MySQL: An attacker may attempt to use SELECT ... INTO OUTFILE  or
LOAD_FILE()  functions:

'; SELECT "<?php system($_GET['cmd']); ?>" INTO OUTFILE '/var/www/html/shell.php

Using UDFs (User-Defined Functions) in MySQL: If an attacker can write to a
location where the database loads libraries (such as /usr/lib  in Linux or
equivalent in Windows), they could create a UDF to run arbitrary code.

Steps for Escalation to RCE from SQL Injection

1. Identify SQL Injection Vulnerability:
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Find an entry point (such as a form, query string, etc.) vulnerable to SQL
injection.

Test and confirm that the input can be manipulated to change the SQL
query.

2. Determine Database Type and Version:

Use the SQL injection to extract information about the database type
(MySQL, SQL Server, PostgreSQL, Oracle, etc.) and its version. This helps
in understanding which specific commands or techniques can be used.

3. Check for Available Privileges and Features:

Enumerate the current user’s privileges and the available database
features.

Verify whether features like xp_cmdshell  (SQL Server), DBMS_SCHEDULER
(Oracle), or COPY TO PROGRAM  (PostgreSQL) are enabled and executable by
the current user.

4. Execute System Commands via SQL Injection:

Use SQL injection to craft payloads that can execute operating system
commands or scripts.

Utilize the specific techniques for each database system as described
above.

5. Create a Persistent Backdoor (Optional):

If successful, plant a backdoor or shell on the system to maintain access.
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Use the RCE to escalate privileges, pivot to other systems, or exfiltrate
data.

Mitigation Techniques

To prevent SQL injection from escalating to RCE:

1. Use Least Privilege Principles: Ensure that the database user only has the
minimum permissions required. Avoid giving permissions to execute OS-
level commands unless absolutely necessary.

2. Disable Dangerous Functions: Disable or restrict database functions that
can execute system-level commands (e.g., xp_cmdshell  in SQL Server,
LOAD DATA INFILE  in MySQL).

3. Regular Patching: Keep the database and associated software up to date
with security patches to mitigate vulnerabilities.

4. Input Validation and Parameterized Queries: Always validate user inputs
and use parameterized queries or prepared statements to prevent SQL
injection.

5. Web Application Firewall (WAF): Deploy a WAF to detect and block SQL
injection attempts.

6. Database Hardening: Secure and harden the database configuration,
disabling unnecessary features and ensuring secure settings.

Happy Hacking !!!
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