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History - FreeBSD Slant

“base system”

- Kernel, libraries, system binaries &
development tool chain

« GCC and GDB
2004 — GDB version 6.1.1

2007 — GPLv3 In play

fusr/ports contained later version of GCC &
GDB
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LLDB History
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LLDB Design

Set of modular components on top of the
LLVM project

- Clang expression parser
- LLVM disassembler

Up to date language support for C, C++,
Objective C

Multi-line expressions with local variables &
types
JIT or evaluate expression IR as needed.
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Using LLDB

. Command syntax is fairly structured

<noun> <verb> [-options [option-value]] [argument [argument...]]

breakpoint e Process
command . register
expression o SCript
frame » SOurce
memory . target

platform » watchpoint



LLDB - Help

« help

- Displays the "nouns” and gdb-like short cuts
» help <noun>

- Displays the verbs for the “noun”
» help <noun> <verb>

- Describes the format/options available



Loading a Program into LLDB

« Command line

lldb -f <filename> [-c <corefile>] [[--] <prog-arg> ...]
lldb -n <process-name>

lldb -p <pid>

-W

--wait-for



Loading a Program (cont.)

« From running LLDB session

- target create [-c <corefile>] filename
file [-c <corefile>] filename

- process launch [run-args ...]
run [run-args ...]



Attaching to Running Process

« From running LLDB session
- process attach [ -p <pid> | -n <proc-name>]
- prat [-p<pid>|-n <proc-name> ]
attach [ <pid>| <proc-name> ]

- process continue
continue



LLDB Breakpoints

« breakpoint set

- Function name (beginning or end of
orologue)

- Line number In specific file
- Line number in current file
- C++ method

- C++ exception

- Conditional stop
- Skip count
- Specific thread 1D



Breakpoints (cont.)

o« For GDB users

- b <filename>:<linenum>

- b <linenum>

- b <address>

- b <function> /[ after prologue
- b <&function> /[ first instruction
- b <module><function>



Breakpoints (cont.)

« Other breakpoint verbs

~-  Clear

- command
- delete

- disable

- enable

- list

- modify

- hame



LLDB - Watchpoints

« watchpoint set variable <var-name>

. watchpoint set expr -- <addr_ptr>

watc
watc
watc

watc

noint command
noint delete
noint disable

noint enable

o Watc
o« Waltc
o« Waltc

point ignore
point list

point modify



Controlling Your Process

attach
connect
continue
detach
handle
Interrupt
kill

aunch

oad
plugin
save-core
signal
status
unload



LLDB - thread

thread backtrace [-c <count>]
- bt [ <count>]all ]

nread info

nread list

nread jump

- - - @~

nread return

- Short-circuit execution — return with optional
value

thread select



- - = £ e~ ¢~

nreac
nreac
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nreac
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nreac

LLDB - thread (cont.)

continue

ste
ste
ste
ste
ste

0-In

D-INSst
D-Inst-over
D-OVer

D-0Out

step
stepi
nexti or ni
next or n
finish



LLDB - frames

. frame select [ -r <offset>] [ <frame-index> ]
- up <cnt>
- down <cnt>

. frame variable <cmd-options> [ <var-name> [...] ]



LLDB — memory & registers

« memory

- read / write / find / history
- X -alias for memory read - not GDB

« expression / expr / print

. register
- read / write



URLS of Interest


http://lldb.llvm.org/
http://lldb.llvm.org/tutorial.html
http://lldb.llvm.org/lldb-gdb.html
http://lldb.llvm.org/python-reference.html
http://lldb.llvm.org/scripting.html
https://wiki.freebsd.org/lldb

LLDB status on FreeBSD

Feature

process launch

process attach (pid)

process attach (name)

userland core files

Breakpoints

Watchpoints

Threads

Testsuite

Remote debugging (gdbserver / debugserver)
Kernel debugging
Cross debugging

Architecture

amdé4

arm

armé4 (aarch64)

i386
mips
mips64
powerpc

powerpct4

Host Status

Works
Unknown
Works

In progress
Unknown
Unknown
In progress

In progress

Status

Works

Works

Works

Works

Works

Works

Works

All non-passing tests have PRs
@ In Progress

In progress (GSoC 2014)
Untested

Target Status

Works
Unknown
Works

In progress
In progress
In progress
In progress

In progress



Built-in

User Interfaces

text CLI

Prototype built-in curses GUI
Codelite

XCode

GDB/MI compatible interface

Eclipse
Others
Affinic (commercial)



Be the first to clip this slide

| LLDB (F1) | Target (F2) Process (F3) | Thread (F4) | View (F!
5 I'\’ l‘."l“'- ’

Is main e-process 36572,
153 int
154 main(int argc, char ®argvl 1)
155 {
156 static char dotl) M. ndotavl ) {dot. NULL):
15/ struct winsize win;
158 int ch, fts options, notused:
159 char "'l.
160 #ifdef COLORLS
161 char termcapbufl1024]);: /% termcop definition buffer »/
167 char tcapbuflib12]); /" capability buffer =/

. char wbp tcapbuf ; (<< Thread 1: breakpoint 1.1

fendif

(‘y(llt"'.("lln MI!‘(I'. nll.

/% Terminal defaults to -Cq. non-terminal defaults to ~1. =/
if Cisatty(STOOUT _FILENO)) {
termuidth 80:
if ((p getenv("COLUMNS™)) I= NULL && #p I= '\0")
termuidth atoi(p):

{Variables>
o—(char L2]) dot
o(char *[2]) dotav
{inl) arg« |
o~(char »») argv 0x0000/7fFfffffe/68
—(winsize) win
(int) notused 0
o~(char [1024]) termcapbuf
o-(char [512]) tcapbuf ™"

Process: 36572 stopped Thread: 101786 Frome: 0 PC 0x0000000000402311
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