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ALLINEA D]

Allinea DDT is a powerful, easy-to-use graphical debugger capable
of debugging a wide variety of scenarios found in today’s
development environments.With Allinea DDT, it is possible to
debug:

Single process and multithreaded software

OpenMP

Parallel (MPI) software

Heterogeneous software such as that written to use GPUs

Hybrid codes mixing paradigms such as MPl + OpenMP, or MPI

+ CUDA

Multi-process software of any form, including client-server

applications



FURFCISE:

Show you how to start the ddt debugger, specifically on Mio
The procedure is the same on AuN and Mc2

There is a link to the full documentation at the end of these
slides



ASSUMP HONS

You “home” machine supports X-Windows applications
Most desktop Linux machines support X out of the box
On Mac - use Quartz
On Windows - use Cygwin/X
We have an example “buggy” application
We will show how to launch ddt and run until we get to the bug
We will run from a Mac

There is a Mac and Windows client that does not require X but that requires an additional install,
however, in the long run it is a better option



CONNEC NG O] PMIC)

ddt is an X-Windows application

You must use the -Y option on your
ssh line to allow X-Windows
applications.

ssh -Y mio.mines.edu

If you are login in thru another
machine you must use the -Y option
there also



o e

osage:~ tkaiser$ ssh -Y mio
Last login: Tue Dec 8 14:36:15 2015 from osage.mines.edu
Reset your environment by doing an module purge and B

loading the modules you will need for the example ** For Mio questions emall
>k hpcinfo@mines.edu *ok

KKK A A A A A A K
The modules we use are: [tkaiser@mio®@l1l ~]$ module purge
[tkaiser@mio®®1 ~]$ module load PrgEnv/Debug/ddt
[tkaiser@mio®®1 ~]$ module load reset
PrgEnv/Debug/ddt [tkaiser@mio@@l ~]$
[tkaiser@mio®@l1l ~]$
[tkaiser@mio@@1l ~]%
reset [tkaiser@mio®®1 ~]$ mkdir buggy
[tkaiser@mio®®1 ~]$ cd bugagy
The ureset” mOdUIe giveS you a defaUIt Compiler [tkaJ:.ser@mJ:.OQOI buggy]$ tar -xf /opt/utility/quickstart/debug.tar
; : [tkaiser@mio®@®1 buggyl$ 1s
environment PrgEnv/Debug/ddt gives you the debugger batch.qtf buggy.f9® command hostfile hybrid.f9@ makefile phostname.c simple
[tkaiser@mio®@1 buggyl$

Create a new directory, “buggy” , go there, and copy
the example to the directory



BUILD AND STARTING DD T

Build the example applications by
entering make

Note: You must use the -g option
when you build a program to be
able to debug it

You can ignore the warning

Launch ddt on the command line

’ ' k
[tkaiser@mio®®1 buggyl$ make
mpif9® -qopenmp -g hybrid.f%® -o hybrid
ifort: command line remark #10010: option '—-pthread' is deprecated and wil
1 be removed in a future release. See '-help deprecated'’
mpicc —-qopenmp -g phostname.c -o phostname
[tkaiser@mio®@1 buggy]l$
[tkaiser@mio®®1 buggyl$
‘[tkaiser@mio®®1 buggyl$
[tkaiser@mio®®1 buggyl$ ddt

1



B MAINVINDOYY -

This is the main ddt window
In the ddt main window
Select File then Options

An Options window will come
up

Select Job Submission

N\ Allinea DDT - Allinea Forge 5.1

Fde Edit View Convol Tools Window Help

allinea
FORGE

allinea
DDT

Support

Tutorials

allnea com

allinea
MAP

Licence Serial. 7716 ?

RUN

Run and debug a program

ATTACH

Anach to an already running progra

OPEN CORE

Open a core fle from a previous run

MANUAL LAUNCH (ADVANCED)

m

Manualy launch the backend yoursaif

OPTIONS

Remote Launch

jom

QuIT



JOB SUBMISSIONS SETTINGS

Click on the “folder” icon and
navigate to your “buggy” folder

Select batch.qt

Hit OK

You will be back at the starting
window

!L! Sysem

Code Viewer

M\
U AppRarance

_d Visit

Folder lcon

N\ Alinea Forge - Options

Job Submission Settings

Submission template file: | uparusiaisenbuggybatch qf (=) I
Submit command: | statch

Regexptorjobid  [(\a+)

Cancel command. | scanced JOB_ID_TAG

Display command. | squeue
Edit Queue P-Hnml

N Quick Restant What is Quick Restast?

[ ok ]| canca |




JOB SUBMISSIONS SETTINGS

Click Here

\ Allinea DDT - Allinea Forge 5.1

Fée Edil_View Convdl Tools Window Hep Y
In the starting window alinea
- FORGE
Click on Run
. . alinea g
This will bring up a window DDT
: : oo B
in which you can select the allinea o
program you will run and MAP o
[or =]
the number of MPI tasks .




APELIC AICIN AN P

SEL L ENGS

Again select the folder icon and navigate to
your “buggy” folder and select phostname

Click next to MPI and then Processes per
Node

Enter 4 in each of the two boxes as shown.
This will allow a run on | node with 4 MPI
tasks.

Click Run

Folder lcon

\ Run
Application; Jupaiuikaiserbuggy/phostname Details
Application: | Awpairuftkaiserbuggyiphostname > g
Arguments: | =
I sintie | = &l M PI
Working Directory. | >
¥ MPI 4 rocesses, 4 ppn, Open MPI Detais Fun
Number of Processes.  [4 =] | ;
© pocesespucoe [{ 3 ' information
Implementation: Open MPI  Change.. I
mpirun arguments | =]
I~ OpenmpP Details
I~ cupa Details
I~ Memory Debugging Details.
™ Submit to Queue Configure Parameters
Environment Variables: none Details
Plugins: none Details

Help | Options | Run Cancel |




Ob SUBMIBSIOINS SE 1 FINGS

You will get a window

Go arrow

N\, Alinea DDT - Allinea Forge 5.1

that looks some thing

umwm[w -Ima.mn @ Group ¢ Process ¢ Thread [T Soep Threads Togetier |

. . . | CIEEIE]
IKe this wit YOUIr SOUIrCe cmecos
Project Fles 8 x| ¢ phosmamect | . Locals  CumentLine(s) | CurmrentStack |
d o h .ddl [Search (Co € 49 char *f1234»" %4 4d %8s Wi 4d 2] |Current Uine(s) & X
S0 char *f1235="% %4.4d *4.4d\n": Nam
code in the middle. o I B T ——
« 52
-~ : ar e
& @ Somes 53 T Tait{Garge, argv): o
= — . 54 MPI_Comm_size(MPI_COMM WORLD, &numprocs);
- ::;f‘;g"';’:’ 55 MPI_Comm_rank(MPI_COMM_ WORLD, &ary1d);
a doheip() - vaid 56 MPI_Get_processor_name(\lname, &resultlen);
# ,,“ main{nt argc, + 57 /¥ Get rid of *stuff* from the processor nams. */
5l node_coiar() 58 myname=trim{lname);
IC ( On e O arrow 1l wen{ char*s) 59 B /* The next line is required for B8GQ because the MPI task 1D
3 ¥ Exiernal Code 60 15 encoded 1n the processor name and we don't wamt 1T, ¢/
61 1f (strrchr{myname, 32) Jmyname=strrchr{myname,k 32);
62 /* read 1n command line args from task 0 ¢/
O Start you program 838 f(myid =6 {
64 full=0;
65 envs=0; -
K1 I— 2 | *]  [rype: none selected
inputOutput* | Breakpants | Waikchpoits  Stacks | Traceponts | Tracepoint Ouput | Logbook | |Evauate & x

Stacks

& x

Exgression | Value |

Processes Threads
I 4
4

—

= ¥ service thiea
SR AEEE ¥ tn_openib_async_thread

d stan




JOB SUBMISSIONS SETTINGS

After a few seconds you will
see the Program Stopped
window indicating that there
was a problem

Note the source window
shows the line number where
the problem occurred.

File Edit View Control Tools Window Help

BEERYEE

|| Current Growp [41- »]  Focus on current ¢

e DEEE

Create Group

Processes 03
Memory error detected in doarror (phosiname. ¢ 263)
null pointer dereference of unaligned memory access.

\ Alinea DDT - Allinea Forge 5.1

\ Program Stopped

Project Fes ex| ¢ b Comrue [ | | pause CurrentUine(s) | Current Stack |
[Search (Cuivh € — - e TTTT———— & x
260 /1 error 2 -- array access ot fyusiable Name Value
& . ?'mwe - 261 B8 1f(command == 2) { i I_m l
98/ 262 1=30000; + psi
= . Soures , A 263 psif1]=1.0;
= : 264
— :f:f:zm:x’ i 265  //N\error 3 -- arithmetic err
iy dohelp) : void 266 //! do this 1inside _y
B maingnt argc, char gl 267 /1! to show anothei,
< | ;I-, < _"Jmu:mm
InputOutput | Breakpoints | Waichpamts | Stacks | Tracepoints | Nacepoint Output | Logbock | |Evalate & x
InputOutput Exprossion | Value |

CMA: unable to open /dev/infiniband/rdaa_ca
CMA: unable to open /dev/infiniband/rdsa_ca
210001

10001

10001

file exasts= 2

command= 2

210001

Note Allinea DOT can only send input to the mpirun process with this MPI imglementation

Type here (Enter’ 10 send). |

uoe |

Here is the problem



MORE INFORMATION

A movie of the ddt start-up process

http://geco.mines.edu/prototype/ddt/movie.html

PDF of these slides

http://geco.mines.edu/prototype/ddt/ddt.pdf

User guide

http://geco.mines.edu/prototype/ddt/userguid.pdf



http://geco.mines.edu/prototype/ddt/movie.html
http://geco.mines.edu/prototype/ddt/ddt.pdf
http://geco.mines.edu/prototype/ddt/userguid.pdf

