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Documenting LLDB’s Scripting 
Functionalities



The LLVM Project website

LLVM

Clang LLDB MLIRLLD FLANG POLLY

“LLVM Project is a collection of modular and 
reusable compiler and toolchain technologies”

Clang LLDB MLIRLLD FLANGBOLT POLLY
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(lldb) script 

>>> target = lldb.dbg.CreateTarget(“a.out”) 
>>> bkpt = target.BreakpointCreateByLocation("main.c", 42) 

>>> process = target.Launch(lldb.SBLaunchInfo(None), lldb.SBError()) 

>>> thread = process.GetSelectedThread() 
>>> frame_0 = thread.GetFrameAtIndex(0) 

>>> frame_0.FindVariable(“foo”) 
(int) foo = 19

Scripting API
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class MySingleChildProvider: 
    def __init__(self, valobj, dict): 
        self.valobj = valobj 

    def num_children(self): 
        return 1 

    def has_children(self): 
        return True 

    def get_child_index(self, name): 
        return 0 

Scripting Extensions

Data Formatter Example:



        return 1 

    def has_children(self): 
        return True 

    def get_child_index(self, name): 
        return 0 

    def get_child_at_index(self, index): 
        if index != 0 or not self.valobj.IsValid(): 
            return None 
        return self.valobj.GetChildAtIndex(0) 

    def update(self): 
        pass

Scripting Extensions

Data Formatter Example:
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Scripted Process 101

Interactive Crashlogs in LLDB LLVM Dev Meeting ‘22

LLDB

https://www.youtube.com/watch?v=iM2EH5EmoSY
https://www.youtube.com/watch?v=iM2EH5EmoSY
https://www.youtube.com/watch?v=iM2EH5EmoSY
https://www.youtube.com/watch?v=iM2EH5EmoSY
https://www.youtube.com/watch?v=iM2EH5EmoSY
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Scripted Process 101

scripted_process.py

Scripted Process

lldb.py

LLDB
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Scripted Process 101

scripted_process.py

Scripted Process

lldb.py

html

lldb.llvm.org
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http://lldb.llvm.org
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Scripted Process 101

scripted_process.py

Scripted Process
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LLDB

http://lldb.llvm.org


User scripted process implementation

import lldb 
from lldb.plugins.scripted_process import ScriptedProcess 
from lldb.plugins.scripted_process import ScriptedThread 

class MyScriptedProcess(ScriptedProcess): 

    def __init__(self, target, args): 
        super().__init__(target, args)

scripted_process.pylldb.py my_scripted_process.py

LLDB
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Scripting Interfaces Architecture

Scripted Process

my_scripted_process.py

LLDB
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Scripting Interfaces Architecture

Scripted Process Scripted Process 
Interface

Attach(); 

Launch(); 

Resume(); 

GetThreadsInfo(); 

CreateBreakpoint(); 

ReadMemoryAtAddress(); 

WriteMemoryAtAddress(); 

GetProcessID();
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Scripting Interfaces Architecture
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Scripted Process 
Swift Interface

my_script.py
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Scripting Interfaces Architecture
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Scripting Interfaces Architecture

Scripted Process Scripted Process 
Interface
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Scripted Thread 
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Scripted Thread 
Lua Interface my_script.py



Scripted Process 
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Scripting Python Interface Usage

Scripted Process Scripted Process 
Interface

Scripted Process 
Lua Interface

Scripted Python 
Interface

Scripted Lua 
Interface

my_script.py

1 Import & register the python class

(lldb) command script import /tmp/my_scripted_process.py

(lldb) process launch --script-class my_scripted_process.MyScriptedProcess
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my_script.py

1 Import & register the python class

2 Create the interfaces
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Scripting Python Interface Usage

Scripted Process Scripted Process 
Interface

Scripted Python 
Interface

my_script.py

1 Import & register the python class

2 Create the interfaces

3 Instantiate the script object



The Python Documentation website, Data Model, 3.2.8.8. Classes

“Classes are callable. […] The arguments of the call 
are passed […] to __init__() to initialize the new 
instance.”
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Scripting Python Interface Usage

Scripted Process Scripted Process 
Interface

Scripted Python 
Interface

my_script.pyAttach() 

Launch() 

Resume() 

GetThreadsInfo() 

CreateBreakpoint() 

ReadMemoryAtAddress() 

WriteMemoryAtAddress() 

GetProcessID()

Data ReadMemoryAtAddress(size_t addr, 
                      size_t size, 
                          bool &error) { 

  Data data = Dispatch<Data>("read_memory_at_address", 
                                 error, addr, size); 
   
  if (error) 
    return {}; 
   
  return data; 
}



1 Import & register the python class

2 Create the interfaces

3 Instantiate the script objectCall the script methods

Scripted Process 
Python Interface
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ScriptedPythonInterface::Dispatch

Scripted Process Scripted Process 
Interface

Scripted Python 
Interface

my_script.pyAttach() 

Launch() 

Resume() 

GetThreadsInfo() 

CreateBreakpoint() 

ReadMemoryAtAddress() 

WriteMemoryAtAddress() 

GetProcessID()

Data ReadMemoryAtAddress(size_t addr, 
                      size_t size, 
                          bool &error) { 

  Data data = Dispatch<Data>("read_memory_at_address", 
                                 error, addr, size); 
   
  if (error) 
    return {}; 
   
  return data; 
}

  template <typename T, typename... Args> 
  T Dispatch(llvm::StringRef method_name, 
                   bool &error, 
                         Args &&...args);
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ScriptedPythonInterface::Dispatch

1 Import & register the python class

2 Create the interfaces

3 Call the script methods

A Resolve method object 

Scripted Process 
Python InterfaceScripted Process Scripted Process 

Interface

Scripted Python 
Interface

my_script.py
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ScriptedPythonInterface::Dispatch

1 Import & register the python class

2 Create the interfaces

3 Call the script methods

A Resolve method object 

Transform arguments & make callB

Scripted Process 
Python InterfaceScripted Process Scripted Process 

Interface

Scripted Python 
Interface

my_script.py



SBProcess
lldb

SBThread
SBFrame

PyLongint, long, short …

Process
Thread

StackFrame

lldb_private

float, double PyFloat

char * PyString
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ScriptedPythonInterface::Dispatch

1 Import & register the python class

2 Create the interfaces

3 Call the script methods

A Resolve method object 

Transform arguments & make callB

Scripted Process 
Python InterfaceScripted Process Scripted Process 

Interface

Scripted Python 
Interface

my_script.py

Reverse transform arguments 
& return type

C
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Used the base class to keep documentation up-to-date 

Reduced boilerplate code with scripting extensions base class

Built a unified, robust and generic infrastructure to interface 
with scripting extensions

Still more work to come …



Scripting Templates

(lldb) scripting template list 
Available scripted extensions:
  Name: ScriptedProcessPythonInterface
  Language: Python
  Description: Mock process state
  Command Interpreter Usages:
    process attach -C <script-name> [-k key -v value ...]
    process launch -C <script-name> [-k key -v value ...]
  API Usages:
    SBAttachInfo.SetScriptedProcessClassName
    SBAttachInfo.SetScriptedProcessDictionary
    SBTarget.Attach
    SBLaunchInfo.SetScriptedProcessClassName
    SBLaunchInfo.SetScriptedProcessDictionary
    SBTarget.Launch



Call to action

Data Formatters 
Custom Commands 
Scripted Thread Plans 
Watchpoint Commands 
Target Stop Hooks 
Scripted Processes 
Breakpoint Commands 
Operating System Plugins

📢
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