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(gdb) run
(gdb) r

(lldb) process launch
(lldb) run
(lldb) r

(gdb) b main (lldb) breakpoint set --name main
(lldb) br s -n main
(lldb) b main

(gdb) x/4xw 0xbffff3c0 (lldb) memory read --size 4 --format x --count 4 0xbffff3c0
(lldb) me r -s4 -fx -c4 0xbffff3c0
(lldb) x -s4 -fx -c4 0xbffff3c0
(lldb) x/4xw 0xbffff3c0

(gdb) bt (lldb) thread backtrace
(lldb) bt



(lldb) help
Debugger commands:

  apropos       -- Find a list of debugger commands related to a particular word/subject.
  breakpoint    -- A set of commands for operating on breakpoints. Also see _regexp-break.
  expression    -- Evaluate a C/ObjC/C++ expression in the current program context, using user defined 
                     variables and variables currently in scope.
  frame         -- A set of commands for operating on the current thread's frames.
   . . .  
  print       -- ('expression --')  Evaluate a C/ObjC/C++ expression in the current program context, 
                      using user defined variables and variables currently in scope.
  q           -- ('quit')  Quit out of the LLDB debugger.
  r           -- ('process launch -c /bin/sh --')  Launch the executable in the debugger.
  s           -- ('thread step-in')  Source level single step in specified thread (current thread, 
                      if none specified).
  step        -- ('thread step-in')  Source level single step in specified thread (current thread, 
                      if none specified).
  t           -- ('thread select')  Select a thread as the currently active thread.
  x           -- ('memory read')  Read from the memory of the process being debugged.

For more information on any command, type 'help <command-name>'.



(lldb) help breakpoint
The following subcommands are supported:
  clear   -- Clears a breakpoint or set of breakpoints in the executable.
  delete  -- Delete the specified breakpoint(s).  If no breakpoints are specified, delete them all.
  enable  -- Enable the specified disabled breakpoint(s). If no breakpoints are specified, enable all of 
them.
  list-- List some or all breakpoints at configurable levels of detail.
  set -- Sets a breakpoint or set of breakpoints in the executable.

(lldb) help breakpoint set
 Sets a breakpoint or set of breakpoints in the executable.
Syntax: breakpoint set <cmd-options>

  -c <expr> ( --condition <expr> )
        The breakpoint stops only if this condition expression evaluates to true.

  -f <filename> ( --file <filename> )



(lldb) watchpoint set variable count

(lldb) w s v count

(lldb) settings set target.process.stop-on-sharedlibrary-events on

(lldb) settings set target.output-path stdout.txt



(lldb) apropos disassem

The following built-in commands may relate to 'disassem':
  disassemble -- Disassemble bytes in the current function, or elsewhere in the executable program as specified by the 
user.

The following settings variables may relate to 'disassem':

  disassembly-format -- The default disassembly format string to use when disassembling instruction sequences.
  stop-disassembly-count -- The number of disassembly lines to show when displaying a stopped context.
  stop-disassembly-display -- Control when to display disassembly when displaying a stopped context.
  target.x86-disassembly-flavor -- The default disassembly flavor to use for x86 or x86-64 targets.
  target.use-hex-immediates -- Show immediates in disassembly as hexadecimal.
  target.hex-immediate-style -- Which style to use for printing hexadecimal disassembly values.



(lldb) file a.out
Current executable set to 'a.out' (x86_64).

(lldb) breakpoint set --name main --file example.c
Breakpoint 1: where = a.out`main + 8 at example.c:22, address = 0x00000000004005d7

(lldb) b factorial
Breakpoint 2: where = a.out`factorial + 7 at example.c:5, address = 0x00000000004005a4

(lldb) r
Process 2210 launched: '/home/ewan/Desktop/Scratch/talk/c_example/a.out' (x86_64)
Process 2210 stopped
* thread #1: tid = 2210, 0x00000000004005d7 a.out`main + 8 at example.c:22, name = 'a.out', stop reason = breakpoint 1.1

frame #0: 0x00000000004005d7 a.out`main + 8 at example.c:22
   19  {
   20  
   21 int number;
-> 22 printf("Enter a number to calculate factorial of: ");
   23 scanf("%d",&number);
   24  
   25 int fact = factorial(number);
(lldb)
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(lldb) help expr

 Evaluate a C/ObjC/C++ expression in the current program context, using user defined variables and                                
variables currently in scope. This command takes 'raw' input (no need to quote stuff).

Syntax: expression <cmd-options> -- <expr>

   -D <count> ( --depth <count> )
        Set the max recurse depth when dumping aggregate types (default is infinity).

   -F ( --flat )
        Display results in a flat format that uses expression paths for each variable or member.
....

Examples:

   expr my_struct->a = my_array[3]
   expr char c[] = "foo"; c[0]

 
 



(lldb) expr
Enter expressions, then terminate with an empty line to evaluate:
  1: int i = 0;
  2: for (;i<10;++i){
  3:   printf("%d\n",factorial(i));
  4: }
1
1
2
6
24
120
720
5040
40320
362880



(lldb) expr

Enter expressions, then terminate with an empty line to evaluate:
  1: auto square_lambda = [] (int i) { return (i*i);};
  2: int $squared = square_lambda(16);

(lldb) print $squared
(int) $squared = 256

(lldb) expr -T -- structVar
(complexStruct) $4 = {
  (unsigned int) firstInt = 2
  (long) secondInt = -1
  (char [3]) firstString = "abc"
  (char *) secondString = 0x00000000004005f4 "abc"
}



(lldb) dis -n square(int) -m

a.out`square(int) at main.c:5
   4   int square(int n)
   5   {
   6     
a.out`square(int):

0x40052d <+0>:  pushq  %rbp
0x40052e <+1>:  movq   %rsp, %rbp
0x400531 <+4>:  movl   %edi, -0x4(%rbp)

a.out`square(int) + 7 at main.c:7
   6     
-> 7     return n * n;
   8   }
->  0x400534 <+7>:  int3   

0x400535 <+8>:  cld    
0x400537 <+10>: imull  -0x4(%rbp), %eax

a.out`square(int) + 14 at main.c:8
   7     return n * n;
   8   }
   9     
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  import lldb
 
  # Create a new debugger instance
  debugger = lldb.SBDebugger.Create()
  debugger.SetAsync (False)
  target = debugger.CreateTargetWithFileAndArch ("./a.out", lldb.LLDB_ARCH_DEFAULT)
 
  # Set breakpoint on function defined by command line argument. WARNING: No error checking.
  main_bp = target.BreakpointCreateByName (sys.argv[1], target.GetExecutable().GetFilename());
 
  process = target.LaunchSimple (None, None, os.getcwd()) # Launch process
  if process.GetState() == lldb.eStateStopped:
      thread = process.GetThreadAtIndex (0)               # Get the first thread
      frame = thread.GetFrameAtIndex (0)                  # Get the first frame
  allVars = frame.get_all_variables()
  print("all variables: ")
  for var in allVars:                                 # Print all variables
       print str(var)

$ python printVars.py factorial
all variables:
(int) n = 6
(int) result = 0
(int) i = 0



(lldb) help script
 Pass an expression to the script interpreter for evaluation and return the results. Drop into the 
interactive interpreter if no expression is given.  This command takes 'raw' input (no need to quote stuff).

Syntax: script [<script-expression-for-evaluation>]

(lldb) script
Python Interactive Interpreter. To exit, type 'quit()', 'exit()' or Ctrl-D.

>>> import math

>>> math.ceil(6.7)
7.0



(lldb) script
>>> print lldb.frame
frame #0: 0x00000000004004f1 a.out`main + 4 at loop.c:4

>>> print lldb.frame.GetSP()
140737488346352

>>> print hex(lldb.frame.GetSP())
0x7fffffffdcf0L



(lldb) command script import ~/ls.py

(lldb) ls -l ~/LLVM/llvm/tools/lldb
total 88
drwxrwxr-x  4 ewan ewan 4096 Mar 30 16:32 cmake
-rw-rw-r--  1 ewan ewan 1205 Mar 30 16:32 CMakeLists.txt 

#~/ls.py
def ls(debugger, command, result, internal_dict):
    print >>result, (commands.getoutput('/bin/ls %s' % command))
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breakpoint_function_wrapper(frame, bp_loc, dict)





# Full code available from https://github.com/EwanC/WhyShouldIUseLLDB
callGraph = CallGraph();                    # User defined class
root = callGraph.addNode("Root",-1);

def bpStack (frame, bp_loc, internal_dict): # Run when breakpoint is hit

thread = frame.GetThread()
numFrames = thread.GetNumFrames()

 
lastnode = root                         # Parent function
for f in reversed(range(0, numFrames)): # Walk the stack

       name = thread.GetFrameAtIndex(f).GetFunctionName()

       # Debug info not available 
       if name == "???" or name == None:
               # Use location in module for name
               # Omitted here for brevity

       # Update call graph with function
       node = callGraph.update(name,lastnode,f)
       lastnode = node

return False # LLDB doesn’t stop when breakpoint is hit

def draw(): # Print graph to png image
callGraph.graph.write_png('BPCallStack.png')
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