CS2100 Lab1 Setup

For Lab 1, we require

1. A compiler for our C code (GCC)
2. A debugger tool (GDB/LLDB)

Instructions in Lab1l document will assume you are using GCC for the compiler and GDB for
debugger. However, if you are using a similar compiler & debugger, you should still be able to
do the lab.

1. GNU Compiler Collection (GCC)
GCC is an open source compiler system used to compile C/C++ programs: https://gcc.gnu.org/

Mac users should already have GCC, otherwise installing it should be simple anyway.

For Windows users, there are many ways to install GCC on your device. | would strongly
recommend getting WSL https://learn.microsoft.com/en-us/windows/wsl/install first, which
installs an Ubuntu distribution of Linux on your Windows on which you can install GCC (and future
Linux packages) much more easily. Effectively, you are now running Linux while in WSL, hence
Linux install instructions can be followed.

Alternatively, you can use Cygwin (mentioned below) or MinGW.

2. GNU Debugger (GDB) https://www.gnu.org/software/gdb/

A debugger is used to analyze program execution in a step-by-step and detailed manner. It is
used to find bugs in a program. Using a debugger, we can execute a program partially and view
the status of the variables and resources being used the program to identify any discrepancies.
GDB is an open source, freely available debugger which can be used for multiple languages.

GDB can do four main kinds of things (plus other things in support of these) to help you catch
bugs in the act:

3. Start your program, specifying anything that might affect its behaviour.
4. Make your program stop on specified conditions.

5. Examine what has happened, when your program has stopped.

6

Change things in your program; so that you can experiment with correcting the effects of
one bug and go on to learn about another.

To install GDB:

1. Ubuntu: sudo apt-get install gdb
2. OSX: brew install gdb
3. Windows:

If you are using WSL, simply follow the instruction above for Ubuntu (sudo apt-get install gdb)
after entering WSL.

AY2023/24 Semester 2 -1of3- CS2100 Lab #1


https://gcc.gnu.org/
https://learn.microsoft.com/en-us/windows/wsl/install
https://www.gnu.org/software/gdb/

CS2100 Lab1 Setup

Alternatively you can use Cygwin as follows:

a. Download Cygwin (https://cygwin.com/install.html)

Cygwin

G s Li,

feeling - on Windiows

Installing and Updating Cygwin Packages

e b wsed to verify the validity of his binary nsing this

General installation notes

When installing peckages for the 65t e, cetuo exe does vt install evers package. Ooly e minimal base packages froa tae Cygrwia disuibution are installed by defavle, which takes up
ahoul 100 M1

e allonws you @ select wh i installed ur upisted

Cygovin DLL version I not wscful as a genceal Cygieia colase numbr, The e
2 or Cypoin

o exe ility

Once you'e i

yonur esired subset of the Cygwin disiributian, etz exe will amermber what you selected 3o reeunning b

On Windonss Vists and lat
imder am umprivileged nce

o peivideges snd, if ot will iy o clovate the prooess. 1 $0u want o avoid this bebsviows and iastall

Q: Is there 4 command.

i ol mee il s o 21 o Cygwin'e POSIX Functionality. That s, horwever, difficall 1 provide in
casily al s 5o installiop & o sorsion of the Cygwia DLL while

w do install everything?

A: You do ot want to do tis! This will iustall sn cnormious numbe of peckages thst you will nevee s, including debugino sad souree for every package.

il Uyl your systern with sy e packige neleses.

b. Select develop packages during installation:
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c. Start Cygwin terminal from the start menu:
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4. Starting GDB (all platforms): Type GDB in the terminal (WSL/Cygwin terminal for windows
users). Help command lists the help and quit command exits GDB.

[N ] gyft — root@fa75b1809e5b: fworkspace — docker attach fa75b1809e5k — 124x35

root@fa75b1809e5b: /workspace# gdb

GNU gdb (Ubuntu 7.11.1-@ubuntul~16.5) 7.11.1

Copyright (C) 2016 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>
This is free software: you are free to change and redistribute it.

There is NO WARRANTY, to the extent permitted by law. Type "show copying"
and "show warranty" for details.

This GDB was configured as "x86_64-1inux—gnu".

Type "show configuration" for configuration details.

For bug reporting instructions, please see:
<http://www.gnu.org/software/gdb/bugs/>.

Find the GDB manual and other documentation resources online at:

<http://www.gnu.org/software/gdb/documentation/>.

For help, type "help".

Type "ipropos word" to search for commands related to "word".
(gdb)

APPLE SILICON MACOS USERS (M1 onwards)

GDB does not work on MacOS on Apple Silicon (M1, M2, etc) devices. If you are using such a
system, we can use LLDB instead, the default debugger on Mac.

Both GDB and LLDB are great debugger tools, and the majority of GDB and LLDB commands are
the same, just with different names. The lab sheet contains several GDB commands, you will
need to find the equivalent command on LLDB.

To do so, refer to this map from GDB commands to LLDB commands:
https://lldb.llvm.org/use/map.html#breakpoint-commands

Eg. Setting breakpoint at a specific line:

Set a breakpoint in file test.c at line 12

(gdb) break test.c:12

(11ldb) breakpoint set --file test.c --line 12
(11db) br s -f test.c -1 12
(11ldb) b test.c:12

The above is a screenshot from the GDB-LLDB command map (above link). Here, instead of the
gdb command (break test.c:12), we use instead the equivalent lldb command (b test.c:12).

If you are more interested in how LLDB works, you can find an LLDB tutorial here:
https://lldb.llvm.org/use/tutorial.html
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