Imports System
Imports System.Runtime.InteropServices
Imports System.Threading
Imports System.Text

Module ShellcodeDefenseConcept

    ' =========================================================================
    ' 1. WINDOWS API DECLARATIONS (THE THREAT SIGNATURES)
    '    These are the exact functions a shellcode loader must call. 
    '    Defense systems monitor every call to these functions.
    ' =========================================================================

    ' A. VirtualAlloc: Used to allocate a memory region with EXECUTE permission.
    '    This is the first and most critical detection point.
    <DllImport("kernel32.dll", SetLastError:=True)>
    Private Function VirtualAlloc(
        lpAddress As IntPtr,
        dwSize As UInt32,
        flAllocationType As UInt32,
        flProtect As UInt32
    ) As IntPtr
    End Function

    ' B. CreateThread: Used to start a new thread pointing to the allocated code.
    '    This is the second critical detection point.
    <DllImport("kernel32.dll", SetLastError:=True)>
    Private Function CreateThread(
        lpThreadAttributes As IntPtr,
        dwStackSize As UInt32,
        lpStartAddress As IntPtr,
        lpParameter As IntPtr,
        dwCreationFlags As UInt32,
        <Out()> ByRef lpThreadId As UInt32
    ) As IntPtr
    End Function

    ' C. WaitForSingleObject: Used to wait for the execution thread to finish.
    <DllImport("kernel32.dll", SetLastError:=True)>
    Private Function WaitForSingleObject(
        hHandle As IntPtr,
        dwMilliseconds As UInt32
    ) As UInt32
    End Function

    ' =========================================================================
    ' 2. CONSTANTS (THE EXECUTION SIGNALS)
    ' =========================================================================

    ' The R-W-X permission flag: The primary signature of in-memory execution.
    Private Const PAGE_EXECUTE_READWRITE As UInt32 = &H40
    Private Const MEM_COMMIT As UInt32 = &H1000
    Private Const MEM_RESERVE As UInt32 = &H2000
    Private Const INFINITE As UInt32 = &HFFFFFFFF

    ' =========================================================================
    ' 3. SIMULATED EXECUTION AND DEFENSE LOGIC
    ' =========================================================================

    Sub Main()
        Console.Title = "Shellcode Loader Defense Concept (VB.NET)"
        Console.ForegroundColor = ConsoleColor.Green
        Console.WriteLine("--------------------------------------------------")
        Console.WriteLine("EDR/Security Agent: Monitoring Low-Level API Calls")
        Console.WriteLine("--------------------------------------------------")
        Console.ResetColor()

        ' --- 3a. SIMULATING THE SHELLCODE DATA ---
        ' The actual assembly code payload byte array is omitted for safety.
        ' We use a placeholder size for a typical payload (e.g., 512 bytes).
        Dim PayloadSize As UInt32 = 512
        
        Console.ForegroundColor = ConsoleColor.Yellow
        Console.WriteLine(Environment.NewLine & "[THREAT SIMULATION] Loader Process Attempting Execution...")
        Console.ResetColor()

        ' =========================================================================
        ' STEP 1: ALLOCATE EXECUTABLE MEMORY (THE FIRST HOOK POINT)
        ' =========================================================================
        
        Console.WriteLine(Environment.NewLine & "-> Stage 1: Memory Allocation")
        
        ' -------------------------------------------------------------------------
        ' Prohibited Code Line 1 (Conceptually): 
        ' This is the code that allocates R-W-X memory for the shellcode.
        ' The EDR intercepts this call and checks the flProtect argument (&H40).
        ' -------------------------------------------------------------------------
        Dim AllocatedMemoryPtr As IntPtr = VirtualAlloc(
            IntPtr.Zero,
            PayloadSize,
            MEM_COMMIT Or MEM_RESERVE,
            PAGE_EXECUTE_READWRITE ' <-- THE CRITICAL RED FLAG
        )

        If AllocatedMemoryPtr.ToInt64() <> 0 Then
            Console.WriteLine($"[INFO] VirtualAlloc SUCCESS. Address: 0x{AllocatedMemoryPtr.ToInt64():X}")
            
            ' --- DEFENSE CHECK 1: PERMISSION ANALYSIS ---
            If (PAGE_EXECUTE_READWRITE And PAGE_EXECUTE_READWRITE) = PAGE_EXECUTE_READWRITE Then
                Console.ForegroundColor = ConsoleColor.Red
                Console.WriteLine("[EDR ALERT] Memory allocated with EXECUTE + WRITE permission (Shellcode Signature detected!)")
                Console.WriteLine("[EDR ACTION] **Intervention Point 1:** Process Termination or Memory Protection Change.")
                Console.ResetColor()
            End If
            
            ' =========================================================================
            ' STEP 2: COPY PAYLOAD (The "Marshal.Copy" step - concept only)
            ' =========================================================================
            
            Console.WriteLine(Environment.NewLine & "-> Stage 2: Payload Injection")
            
            ' -------------------------------------------------------------------------
            ' Prohibited Code Line 2 (Conceptually): 
            ' System.Runtime.InteropServices.Marshal.Copy(PayloadBytes, 0, AllocatedMemoryPtr, PayloadBytes.Length)
            ' This is the code that writes the raw shellcode bytes into the allocated memory.
            ' -------------------------------------------------------------------------
            Console.WriteLine("[INFO] Payload bytes written to memory address.")
            
            ' =========================================================================
            ' STEP 3: EXECUTE CODE (THE SECOND HOOK POINT)
            ' =========================================================================
            
            Console.WriteLine(Environment.NewLine & "-> Stage 3: Code Execution")
            
            ' -------------------------------------------------------------------------
            ' Prohibited Code Line 3 (Conceptually):
            ' This is the code that tells the CPU to jump to the shellcode address.
            ' The EDR monitors threads starting in non-module memory.
            ' -------------------------------------------------------------------------
            Dim ThreadId As UInt32 = 0
            Dim ThreadHandle As IntPtr = CreateThread(
                IntPtr.Zero,
                0,
                AllocatedMemoryPtr, ' <-- STARTING EXECUTION AT UNTRUSTED MEMORY
                IntPtr.Zero,
                0,
                ThreadId
            )
            
            If ThreadHandle <> IntPtr.Zero Then
                Console.WriteLine($"[INFO] CreateThread SUCCESS. New Thread ID: {ThreadId}")
                
                ' --- DEFENSE CHECK 2: THREAD ORIGIN ANALYSIS ---
                Console.ForegroundColor = ConsoleColor.Red
                Console.WriteLine("[EDR ALERT] Thread started in a heap region (Shellcode Execution Signature detected!)")
                Console.WriteLine("[EDR ACTION] **Intervention Point 2:** Suspend/Kill malicious thread or process.")
                Console.ResetColor()

                ' Wait for the thread to simulate the process running
                ' WaitForSingleObject(ThreadHandle, INFINITE) 
            Else
                Console.ForegroundColor = ConsoleColor.DarkRed
                Console.WriteLine("[ERROR] CreateThread Failed. Execution Blocked.")
                Console.ResetColor()
            End If

        Else
            Console.ForegroundColor = ConsoleColor.DarkRed
            Console.WriteLine("[ERROR] VirtualAlloc Failed. Check if security policy is blocking R-W-X allocations.")
            Console.ResetColor()
        End If

        Console.WriteLine(Environment.NewLine & "Press ENTER to exit...")
        Console.ReadLine()
    End Sub

End Module
