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Developing C++ programs through the terminal can be a painful experience if you are used to
all of the development tools that Eclipse provides for Java programming. The closest thing I could find
to a real development environment was using Emacs, which can be used in a graphical and command
line forms. Of course, as true with Linux in general, the worst thing about Emacs is learning Emacs, so
| recommend that you do the (very helpful) tutorial if you don't know how to use it. It will take a good
3 or so hours to complete, but it is well worth it because you will be lost without it.

That being said Emacs integrates nicely with GDB, which is a command line debugger.
Through Emacs you can set breakpoints in your code by clicking on a line in the source code, and even
step through the source code while debugging. While primitive compared to the Eclipse debugger, its
the best I could find. | have set up a tutorial to using this feature with the nachos project. It's a little
picky, but if you stay close to this guide it should work.

1. ssh to antipasto using the -X option. This will allow you to use the graphical Emacs instead of
the command line one. This will only work if you are running Linux.

[cardb@fusilli ~]% ssh -X antipasto

cardb@antipasto's password:

Last login: Wed Jun 10 108:08:26 2009 from nl®8-2.union.edu
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* Welcome to a Uniom College Diwision IV Lab ¥
* This computer system is the property of Union College ¥
*  UNAUTHORIZEDr ACCESS/USE OF THIS COMPUTER SYSTEM IS PROHIBITED *
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This is antipasto.union.edu

Welcome to your D4 Linux serwer account.

Do NOT share your account passwd with anyone

You can change your password with the "yppasswd" command

Use the forms at the bottom of http://cs.union.edu/motd

to report account and lab problems

Questions or problems? Please see
http://cs.union.edu/motd

[cardb@antipasto ~15 ||




2. Navigate to the folder that you will be working in and open Emacs by typing emacs.

cardb@fusilli.union.edu:/home/cardb

File Edit Miew Terminal Tabs Help

[cardb@fusilli ~]% ssh -X antipasto

cardb@antipasto's password:

Last login: Wed Jun 10 10:08:26 2009 from nl®0-2.union.edu

oo o o e ol o e o oo e ol o o ol ok o ke oo ke o ok o ol ok o o e
" Welcome to a Union College Diwvision IV Lab x
* This computer system is the property of Union College *

*  UNAUTHORIZED ACCESS5/USE OF THIS COMPUTER SYSTEM IS PROHIBITED *
e e e R e R R e

This is antipasto.union.edu

Welcome to your D4 Linux serwver account.

Do NOT share your account passwd with anyone

You can change your password with the "yppasswd" command

Use the forms at the bottom of hitp://cs.union.edu/motd

to report account and lab problems

Questions or problems? Please see
http://cs.union.edu/motd

[cardb@antipasto ~]% cd os/projectd/code/threads/
[cardb@antipasto threads]$s emacs




This window will appear:

emacs@antipasto.union.edu (on antipasto.union.edu)

File Edit Options Buffers Tools Help
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o |
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?;%ﬁﬁem *scratcht- 2:323PM 1.51 (Lisp Interaction) File: [&11] |




I like to have two vertical windows at the top for code and one wide horizontal one for the debugger,
but it's up to you. Press the Control key and the “x” key at the same time, then press “2” by itself
(notated C-x 2) to split the window in half, then press (C-x 3) to half it again.

emacs@antipasto.union.edu (on antipasto.union.edu)

File Edit Options Buffers Tools Help

CPXBE S FARORQRIE?
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Buffer: *scratch*- 2.26BM 1. 16 (Lisp InteradBuffer: +*scratch*- 2.26PM 1.16(Lisp Interad
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£

Buffer: *scratcht- 2:26BM 1. 16 (Lisp Interaction) File: [&ll]




After some resizing...

emacs@antipasto.union.edu (on antipasto.union. edu)

Flle Edit Cptlons Buffers Tools Help

C@XOE A RVRRGH?
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Open up the file you want to debug. For this example we will look at the main.cc file and watch it run
through the debugging printouts. Click in the top left window and type (C-x C-f) then “main.cc” to
open the file (if you mess up (C-g) cancels).

File Edit Options Buffers Tools C++ Help
CPxXBETFRERRIT ?
% /Y main.co il

I Boctstrap code -o tnitialize the operating system kernel

I

i Allows direct calls into internal ospecating system functions,

i to simplify debugging =nc testing. In practice. the

it boctstrap code would -ust inmitialize data structures,

I ard slarl o ase. progrem Lo priol Lhe luyin proepl.

7

ra Mozt of this file is not needed until later assigrments.

A

Jf Usage: rachos -d <debugflags> -rs <randmm seed #:

£ -s -x <nachos filer -c <consolelny <corscleluks

A -f -zp ‘uncx filer <nachos files

it -p <nachos tiler -r <nachos file: -1 -T -t

£ -n <network relizbility> -n <machine ic»

Vi -0 <ather nachine id:

wit =

A -q <kest rumber>

g

£ -d czuses certain debugging messages to be printed {cf. utility. h)

' -rs causes Yield zo ocour =t random (bu- repeatable) spots

A -z prints the zopyright message

/e -q czuses thread zest #<test mumber: to run.  Only test 1 is specifi3

i

/¢ TUSER PEOGEAM

A -3 CEUses User programs to be executzd in single-step made

s -3 fins 3 USer program

rid -t tests the console

A

#f TILESYS

Pl -f causes the thysical disk to he focmazted

i —rp rapies A File from TNT¥ tn Nachns
i -p prints a Nathos f:le to stdout 7
Iuffer. main. co- 2. JEFM 2. 5J(G++/a Abbrev) File. /home/cardh/os/projectd/code AlDuEfer . *scratch*— 2.02°M 1. 5)(Lisp Interactisn) File. [211]
&
5
Euffer: *scratch*- 2:38PH 1 E3({Lisp Intecaction) File: [al1]

Quit




Go to the Options menu and click Syntax Highlight to get some color.

For this example we want to set a breakpoint at the first line in the main() function (line 90, use (alt-x)
then type “goto-line” then press enter and type 90 to jump to that line).

First we need to start the debugger. Click on the bottom frame (or whatever window you want the
debugger to occupy) and click the tools menu and select “Debugger (GUD)...”.

Flle Edit Qptlons Buffers Tools Rinlaur Help

PPxXBE N A O RRIF?

il Z
int arcbount; ¢ the romber of arquuencs
44 too a particular command

DEBUG('t', "Entecing main');
woid) Initiolis:zi{acge, argv);

#1EdeD IHERALS
Ofor (argc—-, argw++: arge > [ arge -= argCount, argw += arglount) {
argount = 1;
svitch {argw[0][1]) !
ease: gl
testrum = atiifarge[l]);
arcCount++;
break;
default:
testrom = 1;
Lireak;

b
J ILListTest();

#enc

tor {argc--, argv++: argc » L; argc -= arglount, argv += arglount) {
arcCount = 1;
if (lstremp (farge, "-2"))
printf {(zopyright);
#1fdef USEF_PROGRAM
if (!stromp(*argw. "-x")) { SForun A user program
ASSERT (acgc > 13;
StartProzessi* arqv + 1))
£ arglount - 2; £
3uffe|:|r.- nain. co- 2:38PM I 38(C++/9 Abbrey) File: /hone/cardh/os/projectd/code/thBaffer: *scratch*- 2:382M 1, 38(Lisp Interaction) File: [&11]

J# prirt copyright

£

Euffer: #scratch*- 2:38PH 1 38(Lisp Intecaczion) File: [A11]
Tun gdb (like this). gdb [




Type “nachos” and press enter.

emacs@antipasto-union.=du (on antipasto union.edu)

Flle Edit Optlons Buffers Tools Gud Complste InA0ut Slgnals Help

D@ x ek dG @ ?

I ]
int arcbount; ¢ the romber of arquuencs
44 too a particular command

DEBUG('t', "Entecing main');
woid) Initiolis:zi{acge, argv);

#1EdeD IHERALS
Ofor (argc—-, arge++: arge > [ arge -= argCount, argv += arglount)
argount = 1;
svitch {argw[0] [1])
ease: gl
testrum = atiifarge[l]);
arcCount++;

ILListTest();
#end=f

tor {argc--, argv++: argc » L; argc -= arglount, argv += arglount) {
arcCount = 1;
if (lstremp (farge, "-2")) S prirt copycight
printf {(zopyright);
#1fdef USEF_PROGRAM

if (!stromp(*argw. "-x")) { SForun A user program
ASSERT {acgc > L);
StartProzessi* arqv + 1)) :

£ arglount - 2; ¥
Buffer: main co- 2:39PM _ B5{C++/a Abbrev) File: /home/cardb/os/projectd/code/AHBaffer: *scratch*- 2:392M 1 25(Lisp Interaction) FiZe: [211]
Type "show copying” to see the ccnditions.

There is abtsolutely no warranty for GDE. Type "show werranty" for details.
This GDE wes configqured as "i386-redhat-linux-gnu”. .. Using host libthread db library "#lib/tls/libthread_ib.so. 1",

{gab;

|

i
Euffer: *gqud-nachos** 2:39PN 185 (Debuggsr:cun; File: [Bottom|




If you wanted to run nachos with some options (like -d to debug), you can type “set args ...” into the
debugger where the ... represents your arguments. We will use the -d t enable debugging.

Cwx DEEGE?

S {optionally) Call test procedure = ]
LE
7 "arge" is th: romber of command line arguments (including the name 2
hid ul Lae comand) -- ea: "nashus -0 +' -3 diye =
i "argv" is an arcay of strings, one foo each command line argqument
i ex: “'machos —d +" =3 argv = {'nachos", "-d', "+"}
HE

int
mainint argc, char **acgw)

nt arcCount; £ the nomber of argunencs
J¢ foo a particular command

DEEUG('t', "E Vi

woid) lnitiali g.cé, .arg’v);
J #1fdef THREADS

Qfor (=rgc—-, =argw++: arge > 0 arge —— arglount, argy +- acglount) {
argbount = 1;
seilih faryge [01[1])
case 'gq':
testrum = ataifargw[l]};
Aarchmmbas;

DILListTest();

I3 s

Euffer: main co- 2:50PM - 27{C++/ 2 Abbrew) File: /home/cardh/os/projectd/codeAHBaffer: *scratch*— 2:502M 1 27(Lisp Interaction) File: [&11]
3 Type "show copying" to see the ccnditions.

There iz aksolutely no warranty for GDE.  Type "show warranty" for details.

This GDE wes configqured as "i386-redhat-linus-gnu”. .. Using host libthread db library "/lib/tls/libthread_ib.so. 1",

(qd.b]lset args -d t

J {gdh

¢

Buffer: *qud-nachos*+ 2.50PN 1. 27 ({Debuggsr:-un’ File: [Bottom|

You'll notice that when the cursor is in the bottom window the menu bar changes and you get Gud,
Complete, In/Out, and Signals menus. The Gud is the only important one and has commands and
shortcuts for the debugger.



The first breakpoint has to be inserted manually. Type “b main” into the debugger and press enter (b is
short for break).

emacs@antipasto-union.edu’(onantipasto.union.ed

File Edit Options Buffers Tools Gud Ccmplzte In/Out Signals Help

Cwx DEEGE?

S {optionally) Call test procedure = ]
LE
7 "arge" is th: number of command line arquments (including the name
i Ol Lok eimitgeil) -— el ndchusi=l Y =3 gligel 2
i "argv" is an arcay of strings, one foo each command line argqument
i ex: “'machos —d +" =3 argv = {'nachos", "-d', "+"}
HE

mainint argc, char **acgw)

nt arcCount; £ the nomber of argunencs
J¢ foo a particular command

DEBUG('t', "Entering main');
woid) Lnitializz(acgo, argwv);

#ifdef THREADS
Ofor (=rgo—, arg—.v-u. arge » 0; srge -- argCount, =rgw +- argCount) |
argount =
swilih (cugv[D] [1]}
case 'g':
testmm = atai {arge[1]);

Aarchmmbas;

DLListTest();
7 wend:-f
Fuffer: rralrr co- 2 SQP‘M L. 27({C++ 5 Bbbrev) File: /home/cardb/os/projectd, code;’tl‘]_BJ.ffer *gcratch*- 2:50°M 1. 27{Lisp Interaction) FiZe: [211]
3 Type "show copying” to see the ccnditions.
There iz aksolutely no warranty for GDE.  Type "show warranty" for details.
This GDE wes configqured as "i386-redhat-linus-gnu”. .. Using host libthread db library "/lib/tls/libthread_ib.so. 1",

{gdh; b madin
:H ealpo:mt 1 =t 0xB048cle: file .. Jthreads/main. ce, lire 00,
{gdb

Buffer: *qud-nachos** 2:50BN 1.27 (Debuggsr:cun; File: [Bottom|

J (gdb; set args -d t




Type “r” and press enter to run.

Flle Edit Optlons Buffers Tools Gud Complste InA0ut Slgnals Help

D@ x ek dG @ ?

s {optionally) Call test procedure 7 1]
ff
74 "arge” 13 the number of command line arquments (including the name 3
£ of the comnand) -- ex: "nachos -d +' -3 argc = 3
i "argv" is an arcay of strings, one foo each command line argqument
Ad o "nochos d 0" 3 argv - ['nocheoat, v dY, "M
P
int
mainint argc, char **acgwv)
{
int arcbount; J4 the romber of arquuencs

£ for a particular command

»[] IEEUG('t', "Eat

it ng main');
woid) Imitiali

={azgc, arg’;’) 3

#1000 THREADS
for (argc—-, arge++: argc » [; arge -= argCount, argv += arghount)
argeount = 1;
awitrh {Aargu[N][1])
caser it
testmm - ataif{arge[1]),
arcCount++;
hreak;
defaclt:
testrom = 1;
hbrcaly;
'

ILListTest();
§ #end-f 5
Euffer: main. cc- 2:59PM _ B7{C++/a Abbrev) File: /home/cardb/os/projectd/codethBaffer: *scratch*- 2:592M 1 27(Lisp Interaction) File:; [211]

(gdh, b main
Boeakpoint 1 at 0xB048clc: file .. /threads/main.cc, lire 90.

{gdb, r

Szarting program: Jhomefcardb/os/projectd fode/threadsnachos -d t

Bocahpuinl 1, main {arye=3, aiygy=0aL0000CEL) ab .. Alhueads/main. ve: 90

»E {gdb}

J;
Euffer: *gud-nachos** 2.50PN 1. 27{Debuggsr:cun) File: [Bottom|

The program has started running and has now stopped at line 90, at the beginning of the main()
function (actually a little after, but that's ok). You'll notice in your code that there is an arrow at the
DEBUG statement. This is the next line the debugger will execute. Type “s” into the debugger to step
into the function at the highlighted line.



File Edit Options Buffers Tools Gud Ccmplzte Inf/Out Signals Help

D@ X g ¥ ?

= {optionally) Call test procedure

£
7 "argc” is the nomber of command line arquments (including the name
A of tae comnand) -- ex: “nachos -d +' -3 argo =
Fas "argv" is =an arcay of strings, one for each command line arqument
i ex: “machos =d.+" =% argy = {'nachos". “=d% M+
i
int
mainint argr. rhar f*a-gul
i

nt archount, A4 the number of arguaencs

/¢ foo a particular command

0 DEBUGL't', 1 3

woid) Initializs(acgc, argv);

f THREADS
for (argc--, argv++: arge » [; arge -
arglcunt = 1;
svitch (argw[0] [1]) -
casa | q
testrum = ataif{arge[1]};
ALCCOURL++;
break;
defaclt:
testrom = 1;
break;
¥

argbount, argv += arglount) i

TMIAstTest () ;

k3

if (enableFlags != NULL)
return (stichr (enasleflags, flzg)
|| {=strche {enab_eFlags,

1= m
ey b=y

else
ceturn FALSE;
i
A 3
// JEEUG
f5 Print a detnig message, -f flac 1s eoahlad  Toke printf,
¥ only with an extra atgunent or the fronk.
i E]
vo1ld
DEBJG (char flag, char *formaz. 23|
i
B  if (DchbugloEnabled{flag)i |
wa_list ap;
£ vou will get an unused wariable message here -- ignore it3

wva_start{ap, format):
viprintf {stdout, Format, ap);
wa_and(=p) ;

fflush{ztdout);

£

[affer. utility. cc— J.01EM 1. 29 (C++sn Bbbrev) File. /homescardb/os/machos)

;s e
Duffer. main. cc— J.01PM 2 B9{C++/ 2 Abbrev) File. /homescacdbfos/projectd/code £l
% (gdb, b main
" Breakpoint 1 st UxBlddclc: tile .. /threads/main. cc, lire SU.
(gdh! r

Starting program: /homefcardb/os/projectd /code/threads /nachos -d ¢

Breakpoint 1, main (arge=3, argv=0xbffffcbd) at .. /threads/main. cc:90

(gdh

|

£

tgdb:
[Bottam|

o=
DEBUG (flac=116 't', fo-mat=0xBOE020c "Entzring nain") at .. threads/utility.cc:67

Euffer: *Jq'ud—nachos** 2:01PN 1. .29 ({Debuggsr:-un) File:

You'll notice that the empty window was filled with the utility.cc file where the DEBUG function lives.

Emacs automatically opened this for you and scrolled

to the line that will be executed next. If you have

more windows, you can have many different sections of source code to step through. Emacs will
toggle back and forth between them as necessary. Press enter to execute the previous command again

(in this case “s” for step).




File Edit Options Buffers Tools Gud Ccmplzte Inf/Out Signals Help

D@ X g ¥ ?

= {optionally) Call test procedure L ®] if (ensbleFlags != NU.L)
i return (strchr (ensaleflags, f£lzg) != 0)
7 "argc” is the nomber of command line arquments (including the name || {strchc{enab_eFlags, '+') l= 0);
A of tae comnand) -- ex: “nachos -d +' - argc = 3 else
Fas "argy" is an arcay of strings, one fo- each command line srgument ceturn FALSE;
74 ex: “"nachos -d +" -> argw = {'nachas", "-d", "+"} i
s
A 3
int /4 JEBUG
mainint argr. rhar f*a-gul A Print a detmg message, -f flac is enahlad  Toke printf,
{ ¥ only with an extra atgunent or the fronk.
nt archount, A4 the number of arguaencs "4 £l
/¢ foo a particular command
vo1ld
0 ©DEBUG('t'. main') : DEBJG (char flag, char *formaz. ...}
woid) Initializs(acgc, argv);
if {DebugloEnobled{flag)i |
£ THREADS wva_list ap;
for (argc--, argv++: argc » [; arge —-= arglount, argv += arglount) i £7 ou will get an wused variable message here -- ignore itd
arglcunt = 1; wva_start{ap, format):
svitch (argw[0] [1]) viprintf (stdout, Eormat, ap);
caze ‘g wa_snd(=p) ;
testrum = ataif{arge[1]}; fflush{ztdout);
ALCCOURL++; }
break; ¥
defaclt:
testrom = 1;
break;
b
TMIAstTest () ;
i ¥
Duffer. main. cc— J.04PM 2 02{C++ 2 Abbrev) File. /honefcacdb/os/projectdfcode AlDaffer . utility, cc— 1. 04PM 1 02 {CG++7a Abbrevw) File. fhomescacdb/fos/machos)

% Breskpoint 1, main (arge=3, argw=0xbffffcbd) at . /threads/main. cc:90
T igdh) s
TEBUG (flac=116 't'. fo-mat=0xBOE0E20c "Entzring nain") at .. /threads/utility. cc:67

{gdb;
DebugIoEnokled {flag-116 't') at .. sthroeods/uzil-ty. cc:E1
{gdb;

L

£

Euffer: *qud-nachoz++ 2. 04PN 1.02 {Debuggsc:zun) File: [Bottom|

The arrow jumped to the top of the window where the DebuglsEnabled() function is. If you scrolled up
a bit you would see the function declaration. Type “n” for next to step through this function without
entering the sub functions. If we wanted to check the value of a variable, type “p var” what var is the
name of the variable. Lets look at enableFlags to see if it really was NULL.



File Edit Options Buffers Tools Gud Ccmplzte Inf/Out Signals Help

Cwx »@adP
= {optionally) Call test procedure = 1f (ensbleFlags != NULL)
i return (strchr (ensaleflags, f£lzg) != 0)
7 "argc” is the nomber of command line arquments (including the name || {strchc{enab_eFlags, '+') l= 0);
A of tae comnand) -- ex: “nachos -d +' -3 argo = else
Fas "argy" is an arcay of strings, one fo- each command line srgument L ceturn FALSE;
74 ex: “"nachos -d +" -> argw = {'nachas", "-d", "+"} ¥
i
' 3
int /4 JEBUG
mainint argr. rhar f*a-gul A Print a detmg message, -f flac is enahlad  Toke printf,
{ ¥ only with an extra atgunent or the fronk.
nt archount, A4 the number of arguaencs "4 £l
/¢ foo a particular command
vo1ld
0 ©DEBUG('t in') : DEBJG (char flag, char *formaz. ...}
woid) Inlt,lal cgo. Aargv);
if {DebugloEnobled{flag)i |
#1fdef THREADS wa_list ap;
for (argc—-. argv++ argc » 0; argeo -= argbount, argv += arguount) i A7 vou will get an unused varizble message here -- ignore it3
arglcunt = wva_start{ap, format):
switch (argv[D][lI) : viprintf (stdout, Eormat, ap);
case 'g': wa_end{zp) ;
testrm = atai (arge[1]); fflush{=tdout);
ALCOOUNL+; }
hreak; ¥
defaclt:
testrom = 1;
break;
b
TMIAstTest () ; ;
n.co— J.14PM 17 (C++/m Abbrev) File. ;'ho)rc/c,nrdb/oa/‘projcc,bﬂ/c,odc/tl‘l].\ffcr. utility. ce— 1. 14PM 1. 17 {C++ 2 Bbbrev) Tile. /home/cacdbios/machos

E- ea}.pomt 1, main (argc 2, argv=0xbffffchd) at .. fthreads/main. cc:90
(gdb, =
DEBUG (flac=116 't'

format=0xB0E020c "Entsring nain") at ..

iy
il cbug’I oEnokled (flog-11&

't') at .. /throads/usil-ity.co:Bl
tydh,
(gdb; p enablerlags
i 8l = 0zl
7 (gdb: 1
*q’ud nachoz*+ 3. 24PN 1.17 (Debuggsr:cun), File: [Botbom|

fthreads /utility. co:67

3uffer

Hmm, it is, | guess that's why this line won't print (actually, it never will, I don't even know why it's
there). GDB use C style syntax for the variable calls and is context dependent. So, if we were inside a
rectangle class and we wanted to see what the “width” variable contained, we would type “p width”
However, if we were in the function that created the rectangle (say the created rectangle is called rec),

we would type “p rec->width” to see the width. Type *

code.

n” a couple more times to run through the debug



File Edit Options Buffers Tools Gud Ccmplzte Inf/Out Signals Help
Cex el ?
= {optionally) Call test procedure = 1f (ensbleFlags != NULL)
i return (strchr (ensaleflags, f£lzg) != 0)
7 "argc” is the nomber of command line arquments (including the name || {strchc{enab_eFlags, '+') l= 0);
A of tae comnand) -- ex: “nachos -d +' - argc = 3 else
Fas "argy" is an arcay of strings, one fo- each command line srgument ceturn FALSE;
74 ex: “"nachos -d +" -> argw = {'nachas", "-d", "+"} i
i
' 3
int /4 JEBUG
mainint argr. rhar f*a-gul A Print a detmg message, -f flac is enahlad  Toke printf,
{ ¥ only with an extra atgunent or the fronk.
nt archount, A4 the number of arguaencs "4 £l
/¢ foo a particular command
vo1ld
IEBUG('t', "Entecing main'}: DEBJG (char flag, char *formaz. ...}
B[] woid) Initializ=(acgc, argv);
if {DebugloEnobled{flag)i |
#1fdef THREADS wva_list ap;
for (argc--, argv++: argc » [; arge —-= arglount, argv += arglount) i £7 ou will get an wused variable message here -- ignore itd
arglcunt = 1; wva_start{ap, format):
svitch (argw[0] [1]) viprintf (stdout, Eormat, ap);
caze 'q': wa_snd(=p) ;
testrum = ataif{arge[1]}; fflush{ztdout);
ALCOOUNL+; i
break; 7
defarlt:
testrom = 1;
break;
b
4. TListTest(); 7
Duffer. main. cc— J.20PM 2 GO{C++ 2 Abbrev) File., /honefcacdbfos/projectdfcode AlDaffer . utility. cc— 3. 2IPM 1. 60{C++7a Abbrevw) File. fhomescacdb/fos/nachos)
{gdh, n
= (gd.b,‘ p enableFlags
&1 = Ox=0
{ydb, m
(gdb;
DEEUG (flac=116 't', focmat=0x80E020c "Entsring nain") at .. /threads/utility.cc:75
(gdb;
m}é maég‘ {argeo=2, argv=OxbfIffchd) at .. Athreads/main. cc:91
Euffer: *qud-nachosz*+ 2.80PN 1. 6% {Debuggsr:-un;, File: [Botbtom|

The cursor jumped back to the main.cc frame and execution continues. You'll notice now that when
you click inside the main.cc or utility.cc windows you will have a “Gud” menu bar. This only appears
if you have entered the code in that window. With this menu bar you can finally ad breakpoints at
arbitrary lines by clicking on a line and selecting “Set Breakpoint”.

That's pretty much it. There are a few good things to know, like typing “f” into the debugger will open
the window where the current line is (if you get messed up somehow). If you want to jump from
breakpoint to breakpoint, type “c” for continue. Typing “info b” shows the breakpoints, to get rid of
one find it's number and type “disable num”, where num is the number. There are some nice things in
the tools menu, like compile, which means you never have to leave Emacs to compile your code (in
addition, typing (alt-x) then typing “shell” will open a shell in the selected window.

Emacs is complicated but powerful. Good tools are essential to creating good software; you
don't want to spend most of your time fighting the system instead of getting work done. Hope this
guide helps, good luck!



