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Was ist ein ,,Bug‘‘?

“Ein Softwarebug ist ein Programmfehler, welcher erst bei
Ausfihrung des Programms auftritt. Das Programmzeigt ab dem
Auftreten ein fehlerhaftes Verhalten im weiteren Verlauf oder es
wird ganz abgebrochen.” [1]
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Definition: Debugging

“Debugging bezeichnet den Prozess des Finden und Beheben von
Fehlern oder Problemen innerhalb eines Computerprogrammes,
welche eine Computersoftware oder ein System daran hindern,

richtig zu funktionieren.” [2]
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,Debugging‘ woher kommt der Name?

* Der Begriff des ,,Debugging” wurde 1947 von Grace Hopper
eingefihrt

e ,First actual case of a bug being found“

{/-171«: 7.0 yy]

“”h‘ﬁ A 9 rs ok
035 MP ~me w/rﬁ) ‘/c/ 71 055(-3)

03y  PrO » 113‘,07;

243067095

Boris Veldhuijzen van Zanten - https://thenextweb.com/shareables/2013/09 /18 /the-very-first-computer-bug /
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Wieso ,,macht‘ man Debugging?

llen

ollziehen

13.12.2018 Debugging - Seminar Effiziente Programmierung

7/37




|

i
|

|
il

|

|

|

inar Effiziente

|

bl
'I ,‘M\\\%

y;' yv '-
I



Debuggingprozess
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Debuggingtechniken
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Dynamisches Debugging

13.12.2018 Debugging - Seminar Effiziente Programmierung

it is executing.
console to interact
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Dynamisches Debugging (2)

* Statisches Debugging vs. dynamisches Debugging
* Haufige Fehlerquellen

* Werkzeuge des dynamischen Debugging
a) Einzelne Schritte
b) Inspektions des Zustands des Programms

c) Haltepunkte

13.12.2018 Debugging - Seminar Effiziente Programmierung

12/37




Statisches Debugging vs. Dynamisches Debugging

Automatisiert Fehler finden
Uberprifung auf Konformitét von
Programmiertechniken

Laufzeitfehler zu finden ist mit sehr
groBem Aufwand verbunden

Erleichtert finden und beheben von
Laufzeitfehlern

GUI erleichtert oft Nutzung

Debugging von parallelen
Programmen
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Debugging von parallelen Programmen ist:

* Vor allem schwierig, weil:
1)  Zu viel ,,auf einmal* passiert

2) Viele Debugger nicht fir paralleles Debugging gemacht wurden

°* Wichtig, um die genauen Vorgdnge im Programm
nachvollziehen zu kénnen
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Distributed Debugging Tool (DDT)

* In der Lage sehr viele verschiedene Anwendungen, darunter vor

Allem parallele Programme, zu debuggen

* Besitzt eine Vielzahl an verschiedenen Features

* Bietet grafische Oberfldache

13.12.2018 Debugging - Seminar Effiziente Programmierung

16/37




DDT — Technische Details

eichzeitigen Prozessen

im Gebiet des
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Einzelprozessanwendungen

@ Applications Places g | £n IR €) 7Feb2313

File Edit View Control Tools Window Help

allinea
FORGE T

Details

Application: e v @

Arguments: v
allinea stdin file: v

= |
OPEN CORE
e il from Working Directory: v @

Open a

= MANUAL LAUNCH (ADVANCED) MPI
allinea Manually launch the backend yourself
MAP OpenMP
OPTIONS
CUDA
Remote Launch: Memory Debugging
Submit to Queue
Environment Variables: none Details

Plugins: none Details

Help Options

Support
Tutorial

allinea.com

Licence Seral: 4977 ?
Allinea Forge 6.0.1-46365

- ] david@david-laptop: ) Website - Google Dri 9 Video Editor - YouTu. &' Inbox-david@lecom Allinea DDT - Allinea .. E'il

UMCOoECAC - DDT Parallel Debugging for MPI - https:/ /www.youtube.com /watch2v=Pf4yT3ugT-4
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Einzelprozessanwendungen (2

@ Applications Places I = 7TFeb2314a ¢
o Allinea DDT - Allinea Forge 6.0.1-46365
File Edit View Control Tools Window Help

> 3 S BEEEE ! A~

Focus on current: ¢ Process Thread Step Threads Together

O

Project Files A% = sti_example.cpp x Locals  Curment Ui...

€, 3 . Current Line(s)
37 vector<string> v; &
ication Code 38 Variable Name
/ - // Add five instances of the same string to our vector, i
Sources 4 for (int i = 0; i < 5; ++1)
o {
11 main() : int cout << s << endl;
# ® Extemal Code v.push_back(s);
}

// Now add five copies of the same string to our vector. Should
// have little effect, as the standard std:string is "implicitly
// shared" (using Qt terminology).

for (Ant 1 = 0; 1 <5; ++1)

cout << s << endl;
v.push_back(string(s));
}

vector<vector<string> > allv;

allv.push_back(a):
allv.push_back(b):
allv.push_back(c);
allv.push_back(v);

// sample deques v L
Type: none selected
Input/Output* | Breakpoints | Watchpoints  Stacks | Tracepoints | Tracepoint Output = Logbook Evaluate
Stacks 2% Expression Value
Function -v std::vector of length 5, capacity 8
main (stl_exam [0} “hello world”
§3) *hello world*
2] “hello world*
(3] “hello world*
[4) “hello world™

) david@david-laptop ) Website - Google Dri 9 Video Editor - YouTu &' Inbox - david®@lecom Allinea DD

UMCOoECAC - DDT Parallel Debugging for MPI - https:/ /www.youtube.com /watch2v=Pf4yT3ugT-4
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Paralleles Debugging fur MPI
Beispiel

B HEBO S C ¢ EI ™ § =9 1:54PM Broc

'\ Allinea Distributed Debugging Tool v2.6

Session Control Search View Help
H B 5 (B [ EL Ef
|| Current Group fAll ~|Focus on current: & Group ¢ Process ¢ Thread |I” Step Threads Together

Al ) ) T B

Create Group
Project Files £ helloworld.c

Locals | Current Line(s) | Current Stack ||
Locals

i Project Files MPI_INT: to Variable Name | Value |
=@ Source Tree tag‘ A, "o Sk S ~argc 1
| =@ home MPI_COMM_ WORLD‘ ! / argv Ox7fffebecSbcg
+- o brockp &Status) /*staty ct */ message ]
+ 10 software printf("Hello from process %d'\n srank); “~nuUMprocs 4
Header Files ~rank o
Source Files e1§e{' ank © ONLY ex this [ -status
printf( "MPI_COMM_WORLD is %d processes big!\n", numprocs); :‘9 20
int x: =
for(x=1; X<NUMProcS; X++)3I
MPI_Send(&x, /*send X
/*number

eCvianessage ,

1,
MPI_INT,

tag, /*tag
ﬁMPI_CONM_WORLD); /*commun

at end
NPI Fma‘hze()

G =
L3 | T »[ fiype: none selected

Input/Output*  Breakpoints | Watches | Stacks (All) | Evaluate
Breakpoints Expression |Value |
Line |Function |Condition

helloworld.c 48 /home/brockp/cac-mpi-code/helloworld.c

UMCOoECAC - DDT Parallel Debugging for MPI - https: / /www.youtube.com /watch2v=Pf4yT3ugT-4
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Paralleles Debugging fur MPI
Beispiel 1:

Session Control

'\ Allinea Distributed Debugging Tool v2.6

Search View Help

RO C ¢« B R G0 1:55PM

|| &

& 5 B

e Bl 5y

|| Current Group fAll

~|Focus on current: & Group ¢ Process ¢ Thread |I” Step Threads Together

All
Create Group
Project Files

W Project Files
=-¢9 Source Tree
| = home

+- 1 brockp
| +- 0 software
+ 1 Header Files
+ 14 Source Files

) 9| T B

£ helloworld.c 3

ecviamessayge , 7TouTTEer
1 A

/*MAX C

MPI_INT,

s

tag,
MPI_COMM_WORLD,
&status);

elsef
/* rank O ONLY ex this */

printf("MPI_COMM_WORLD is %d processes big!\n", numprocs);

int x:

Locals | Current Line(s) | Current Stack ||
Locals

Variable Name IValue I
~argc 1
argv Ox7fffebecSbc8
message 1]
numprocs 4
~rank )
-status
tag 10
X

©
for(x=1; p<nuUmMprocs; xX++)i

MPI_S On this line:
| (0)

mA :
1 Thread (Process 0): #1]

tag,
MPI_COMM_WORLD) ;

a /s call

/%2 /S at end
MPI_Finalize();

madiiame AL

1|

;IPI IType: none selected

Input/Output*
Breakpoints

Breakpoints I Watches | Stacks (AII)I

Evaluate

Expression | Value |

Line |Function
helloworld.c 48

Condition

/home/brockp/cac-mpi-code/helloworld.c

UMCOoECAC - DDT Parallel Debugging for MPI - https: / /www.youtube.com /watch2v=Pf4yT3ugT-4
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Paralleles Debugging fur MPI
Beispiel 1:

'\ Allinea Distributed Debugging Tool v2.6
Session Control Search View Help

B HEBODOE=C ¢ B ™ § =3 1:55PM Brog

oo @83 R ELSHEIE D~

|| current Group [All ~|Focus on current: & Group ¢ Process ¢ Thread |I” Step Threads Together

Al [o 1/ =151

Create Group

Project Files £ helloworld.c

ecviamnmessage , 7TouTTEer
p /*MAX C

# Project Files MPI_INT, 4

=-¢9 Source Tree 0,

| N h tag, / C
| Eelome MPI_COMM_WORLD, communi
+- 2 brockp &status);  /*status ct

+ 1 software printf( "Hella om process %d!\n",rank);
+ 9 Header Files 3 A?Jrl‘ the stack
+ 1 Source Files e‘§¢{ (

rank 0O LY e this */
printf("MPI_COMM_WORLD is %d processes big!\n", numprocs);
o int x;

Locals | Current Line(s) | Current Stack ||
Locals

Variable Name IValue I
~argc 1
argv Ox7fffebecSbc8
message (o]
numprocs 4
~rank )
-status
tag 10
X

for(x=1; X<NUMProcs; X++){
MPI_Send(&x,
1;
MPI_INT,
tag,
ﬁMPI_COMm_WORLD);
/* a /s call at end
MPI_Finalize();

4 At AL

;rl IType: none selected

Input/Output*  Breakpoints I Watches | Stacks (All) |
Breakpoints

Evaluate

Expression | Value |

Processes Line |Function | Condition
helloworld.c 48 /home/brockp/cac-mpi-code/helloworld.c

UMCOoECAC - DDT Parallel Debugging for MPI - https: / /www.youtube.com /watch2v=Pf4yT3ugT-4
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Paralleles Debugging fur MPI
Beispiel 1:

BeERD B =C < EI ™ p =3 1:56PM Brog

\ Allinea Distributed Debugging Tool v2.6

Session Control Search View Help

3 (B e

[> w Oa

”Cnuent Group |/\ll JFor,us on current: & Group € Process ¢ Thread |IT Step Threads Together

Al (o] [N =5 SN

Create Group

Project Files

[eCviamnessage ,

# Project Files MPI_INT,
=@ Source Tree 0,

| =3 home tag,
MPI_COMM_WORLD,
+- @ brockp &status); / tus
| - software printf(“Hello from process %d!\n"
+- 1 Header Files
+- 7 Source Files

[ o g
,rank);
elsef

/* rank O ONLY
printf("MPI_COM
int x:

e this /
M_WORLD is %d processes big!\n", numprocs);

Current Stack
& x|

Locals | Current Line(s)
Current Stack

for(x=1; x<nUmMprocs; x++J)i

MPI_Send(&x, send >
/*number

1,
MPI_INT,

tag,
i MPI_COMM_WORLD) ;
5

end else */

al s call

é / at end
MPI_Finalize();

madiiame AL

K|

Process 0 has finished.

il

Input/Output I Breakpoints I Watches | Stacks (All) |
Input/Output

Evaluate

Expression | Value |

Currently Displaying: |All hd |

Other :
Other :
Other :
Other :

MPI_CONM_WORLD iz 4 processes big!
Hello from process 2!

Hello from process 1!

Hello trom process 3! X

Note: DDT can only send input to the mpirun process with this MPl

Type here (‘Enter’ to send): |

UMCOoECAC - DDT Parallel Debugging for MPI - https: / /www.youtube.com /watch2v=Pf4yT3ugT-4
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Paralleles Debugging fur MPI
Beispiel 2:

C=I (99%)

X\ Allinea Distributed Debugging Tool v2.6
trol Search View Help

% 5 (B [Cle

pAll ~|Focus on current: & Group ¢ Process ¢ Thread |I” Step Threads Together

[o =i

£ deadlock.c 3 I
int main(Cint argc, char **argv)i

int rank;
int numprocs;
int tag=10; /
int message; /*
MPI_Status status; /*

/* call Init, size, and rank */
MPI_Init(&argc, &argv):

MPI_Comm_size(MPI_COMM_WORLD, &numprocs):

MPI_Comm_rank (MPI_COMM_WORLD, &rank);

int source = rank-1; /*

int dest = rank+1;

double *buffer; / send buffe

buffer = (double *) malloc(sizeof(double)*SIZE);

fi11 buffer */
int 1i;
for (i=0; 1i<SIZE; i++)%
buffer(il=i*0.0001;
3 /* end for */

aot Evemm 1 omd smiem

2

oil

|

Current Line(s) I Current Stack ||
& x|

Locals
Current Line(s)

Process 0 is playing.

| Breakpoints | Watches  Stacks (All) I [Evaluate

& X JExpression IValue I

unction

4 processes busy .

UMCOoECAC - DDT Parallel Debugging for MPI - https: / /www.youtube.com /watch2v=Pf4yT3ugT-4
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Paralleles Debugging fur MPI
Beispiel 2:

D800 N D © % BY M G0 1:57PM

X\ Allinea Distributed Debugging Tool v2.6
trol Search View Help

LEfEIEER~-B~

p:lAlI L'Focus on current: & Group ¢ Process (¢ Thread |IT Step Threads Together

[T+ | =TT

£ deadlock.c 3 I £ btl_sm _component.c £ pml_obl_progress.c Locals | Currentline(s) Current Stack
buffer[1]-1'o 0001 ; 2| |current Stack & X

end fo Stack Arquments

#6 main (argc=1, argv=0x7fff5a75bf28) at /t

#5 PMPI_Send () at /home/software/src/openr

fc k prc o) : #4 mca_pml_obl_send () at /home/software/<

if(rank == p S #3 ompi_request_wait_completion () at fhome
gg:‘?zz(_%:‘ugggglgs1 Wﬂ 1 be Sent\n ,SIZED; #2 opal_condition_wait () at /home/software/s

3 /* end if */ #1 opal_progress () at /home/software/src/o}

if(rank == numprocs-1){ #0 mca_pml_obl_progress () at /home/softw
dest = 0O;
3 /* end if */

communicate */
MPI Send buFFer SIZE, MPI_DOUBLE, dest 1:‘9, MPI_COMM_WORLD) ;
Ataa  MOT COMM MOR

MPI_Recv(bu SIZE, MPI_DOUBLE, source, Lf), &status);

On the stack

printf("%i rank finished\n",rank); :‘"T;?:‘L (Process 1): #1

Free(buffer) /* always free memory
cali ’
mPI F1na1wze()

return 0O;
3

2
| Breakpoints | Watches  Stacks (All) | [Evaluate

& X JExpression IValue I
unction ]
SStart_hread

~btl_openib_async_thread (bl_openib_async.c:343) filezilasftp
Lpoll }
=iservice. _thread_start (btl_openib_fd.c:423) o
select
main (deadlock.c:56) puttylogln
-IPMPI_Send (psend.c:67) o
=mca_pml_obl_send (pml_obl_isend.c:122)
~ompi_request_wait_completion (pml_ob1_isend.c:374)
-opal condition wait (pml obl isend.c:98)

UMCOoECAC - DDT Parallel Debugging for MPI - https: / /www.youtube.com /watch2v=Pf4yT3ugT-4
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Paralleles Debugging fur MPI

Message Queues:

G 99% 1:58 PM Brodq

X' Allinea Di;t;auted Debugging Tool v2.6
trol Search View Help

i 9 = P le B i \ DDT - Message Queues

L

pAll ~|Focus on current: ~Select q to show
@ [Z] E ¥ Send

¥ Receive

£ deadlock.c C] | #  Unexpected Locals | Current Line(s) Current Stack I
buffe ] |current Stack & X

—Ranks Stack Arguments

#6 main (argc=1, argv=0x7fff5a75bf28) at /t

#5 PMPI_Send () at /home/software/src/openr
& Show global ranks #4 mca_pml_obl_send () at /home/software/
#3 ompi_request_wait_completion () at fhome
Select communicator #2 opal_condition_wait () at /home/software/s
#1 opal_progress () at /home/software/src/of
#0 mca_pml_obl_progress () at /home/softw

¢ Show local ranks

MPI_ COMM_WORLD
MPI_COMM_SELF
MPI_COMM_NULL

/* _commy
MPI_Seng

MPI_Recy

printf(]

free(buft
/* alwavs

MPI_Finali Update

return 0;
3 ¥ Show queues in table

AT H i Pointer From (local) |From (global)| To (local) To (global)
| Breakpoints | Watches Send 0x3e7... |MPI_COMM_... |Send

2|send: 0x18f1... MPI_COMM_.

unction
sStarc_mread 3|Send: 0x1d0 MPI_COMM _ =
=btl_openib_async_thread (bt_| -
Lpoll 4|Send: 0x198 MPI_COMM_ filezilasftp|

=iservice_thread_start (btl_oper B
Lselect
tyl
main (deadlock.c:56) < puttylogin|

-IPMPI_Send (psend.c:67) Z
=mca_pml_obl_send (pml_obl_isend.c‘lm o
—ompi_request_wait_completion (pml_obl_isend.c:374) i
-opal condition wait (pml obl isend.c:98) o

UMCOoECAC - DDT Parallel Debugging for MPI - https: / /www.youtube.com /watch2v=Pf4yT3ugT-4
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DDT - Paralleles Debugging fur MPI

Cross-Process Comparision:

G 99% 1:59 PM Brodq

X' Allinea Distributed Debugging Tool v2.6
trol Search View Help S NN \| DDT - Cross-Process Comparison View

] @& 5 (B [Be EL Ef J B8 Lo B4 Compare across:
 Processes in current group (All, 4 procs)

pfall ~|Focus on current: & Group ¢ Proce
[E E] EI ¢ Threads in current process (Process 1, with 3 threads)

Expression: || Compare

¢ deadlock.c l © bti_sm_comporf | Array mode - evaluate for i, from [0 = to |1 = inclusive Locals | Currentline(s) Current Stack |
buffer[il=1%0.0001 I Limit comparison to [T = st ¥ Align stack frames 2| [current stack & X
3 /* end for */ Stack Arquments
1 1as #6 main (argc=1, 0x7fff5Sa75bf28) at /i
numpt -] Process(es) |value #5 PMPI_Send () at /home/software/src/openn
Lv"'.'u;{ nds #4 mca_pml_obl_send () at /home/software/<
me O /- rog #3 ompi_request_wait_completion () at fhome
printf(“%i doubles = gy
source = nuUMProcs-1 #2 opal_condition_wait () at /home/software/s
3 /* end if */ #1 opal_progress () at /home/software/src/oj
if(rank numprocs-1 #0 mca_pml_obl_progress () at /home/softw |
dest = O;
3 /* end if

Compare I Statistics | Visualize |

/* _communicate */
MPT Send%buFFer SIZE
MPI_Recv(buffer, SIZE

printf("%i rank finis

free(buffer); /* al
/* alw s call at end %
MPI_|

Use as MPI Rankl Create mnupfwl

return 0O;
3

ol it _ose [}

| Breakpoints | Watches  Stacks (All) | [EVattate
& X | Expression IVaIue I
unction =]

SStart_thread
- btl_openib_async_thread (bl_openib_async.c:343)
Lpoll
=iservi [

filezilasftp|

uttylogin|
main ( puttylog

-IPMPI_Send (psend.c:67)

=mca_pml_obl_send (pml_obl_isend.c:122) o

~ompi_request_wait_completion (pml_ob1_isend.c:374)
-opal condition wait (pml obl isend.c:98)

UMCOoECAC - DDT Parallel Debugging for MPI - https: / /www.youtube.com /watch2v=Pf4yT3ugT-4
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DDT - Paralleles Debugging fur MPI

Vergleich bestimmter Variablen zwischen Prozessen:

CG=I (99%)

X\ Allinea Distributed Debugging Tool v2.6
trol Search View Help

& T K e Bl Ef Bl B¢

p:IAII jFocus on current: & Group ¢ Process ¢ Thread |[T Step Threads Together

1]~ ] S

& X

|
|

£ deadlock.c (3 I € btl_sm_componentc © pml_obl_progress.c | ¢ psendc Locals  Current Line(s) | Current Stack ||

buffer‘[ 11=1%0.0001; Current Line(s)
3 /* end for */ Variable Name |Value |

buffer 0x3e84d20
gest — B
7 tag 10

1f(ra k == 0){ / . [e /

printf( %1 doub’les m'l'l S SIZEY;

source = numprocs-1;
3 /* end 1f */
if(rank == numprocs-1){

dest = 0O;
3 /* end if

¥ _communic
MPI_Send%bu r, SIZE, MPI_DOUBLE, dest, tag, MPI_COMM_WORLD)
MPI_Recv(buffer, SIZE, MPI_DOUBLE, source, tag, MPI_COMM_WORLD, &status);

printf("%i rank finished\n",rank);

Free(buffer) /* always free memory */
S at end
MPI F1na1 11_e()

return 0;
3

24 |

| Breakpoints | watches  Stacks (All) Evaluate

Expression I Value I

unction dest 2
SStar_hread
=btl_openib_async_thread (bti_openib_async.c:343)
Lpoll
=iservice_thread_start (btl_openib_fd.c:423)
ect
=PMPI_Send (psend.c:67)
“mca_pml_obl_send (pml_obl_isend.c:122)
=lompi_request_wait_completion (pml_obl_isend.c:374)
~opal condition wait (oml obl isend.c:98)

UMCOoECAC - DDT Parallel Debugging for MPI - https: / /www.youtube.com /watch2v=Pf4yT3ugT-4

13.12.2018 Debugging - Seminar Effiziente Programmierung

1:59 PM Brod

filezilasftp

puttylogin|




DDT - Paralleles Debugging fur MPI

Vergleich bestimmter Variablen zwischen Prozessen:

G=I (99%) 1:59 PM

'\ Allinea Distributed Debugging Tool v2.6
trol Search View Help
& 5 (B [EBe El

pAll ~|Focus on current: & Group ¢ Process ¢ Thread |[T Step Threads Together

e !

¢ deadlock.c £ btl_sm_componentc () | £ pml_obl_progress.c | K Locals  Current Line(s) I Current Stack |
rewurn rewurn_vdiue; Current Line(s) & X

Variable Name I Value I

i component initialization

mca_btl_base_module_t** mca_btl_sm_component_init(
int *num_btls,
bool enable_progress_threads,
bool enable_mpi_threads)

mca_btl_base_module_t **btls = NULL;

*num_btls = 0;

/ lookup/create ed memory pool only when used
mca_btl_sm_component.sm_mpool = NULL;
mca_btl_sm_component.sm_mpool_base = NULL;

OMPI_ENABLE_ PROGRESS THREADS == 1
create a named pipe to re /e S
sprth( mcLbﬂ sm component. sm Fo_path,
"%¥S"OPAL_PATH_SEP"sm_fifo.%1u", orte_process_info.job_session_dir,
Cunsigned Tong)ORTE_PROC_MY_| NAME->vpid );
if(mkfifolmca_btl_sm_component.sm_fifo_path, 0660) < 0) £
opal_output(0, “"mca_btl_sm_component_init: mkfifo failed with errno=%d\n",errno);

return NULL; =
2« 5 » [ fiype: none selected

| Breakpoints | Watches  Stacks (All) | [Evaluate

& X Expressnon IValue I
unction ;l <No symbol "dest” in current context.>

=PMPI_Send (psend c:67)
=mca_pml_obl_send (pml_obl_isend.c:122)

~ompi_request_wait_completion (pml_ob1_isend.c:374)
Zopal_condition_wait (pml_obl_isend.c:98) -
-jopal_progress (opal_progress.c:206)

-mca_btl_sm_component_progress (btli_sm_component.c:379)
=mca_btl_sm_component_progress (bi_sm_component.c:388)
Bsm_fifo_read (btl_sm_component.c:263)

mca_pml_obl_progress (pml_obl_progress.c:26)
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Ist Debugging immer niutzlich?

S
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Zusammenfassung & Fazit

* Grundsdtzlich ist Debugging immer dann sinnvoll, wenn ein
Programm einen Fehler hat, der erst zur Laufzeit auftritt und
nicht im Vorfeld von der IDE erkannt wird

* Trotz der vielen Vorteile von Debuggingtools, sollte man diese
nicht ohne Bedacht benutzen

* Statische Analyse vs. Dynamisches Debugging
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