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Interpreting your job’s .error

<Jan 23 06:54:21.008467> FE_MPI (Info)
<Jan 23 06:54:21.085232> FE_MPI (Info) :
<Jan 23 06:54:23.515642> BE_MPI (Info) :
<Jan 23 06:54:23.537559> BE_MPI (Info) :
<Jan 23 06:54:33.589347> BE_MPI (Info) :
<Jan 23 06:54:33.644169> BE_MPI (Info) :
(‘T

<Jan 23 06:54:33.644228> BE_MPI (Info)
D ('T")

<Jan 23 06:54:33.719443> FE_MPI (Info) :
<Jan 23 06:54:33.719541> FE_MPI (Info)
<Jan 23 06:54:33.719747> BE_MPI (Info) :
<Jan 23 06:54:33.719788> BE_MPI (Info)
ted / hasn't been added

.~ o~~~

: Starting job 535016

Waiting for job to terminate
IO - Threads initialized
I/O input runner thread terminated

I/O output runner thread terminated
Job 535016 switched to state TERMINATED

: Job successfully terminated - TERMINATE

Job terminated normally

. exit status = (139)

Starting cleanup sequence

: cleanupDatabase() - job already termina

<Jan 23 06:54:33.750097> BE_MPI (ERROR): The error message in the job record is

as follows:

<Jan 23 06:54:33.750147> BE_MPI (ERROR): "killed with signal 11"

<Jan 23 06:54:33.762069> BE_MPI (Info) :
<Jan 23 06:55:08.913586> BE_MPI (Info) :
state FREE (F')

<Jan 23 06:55:09.162052> FE_MPI (Info) :
<Jan 23 06:55:09.162126> FE_MPI (Info) :

Destroying partition ANL-R00-M1-N04-64
Partition ANL-R00-M1-N04-64 switched to
== FE completed
== Exit status: 0 ==

<Jan 23 06:55:09.162203> SCHED _IF (Info) : mpirun result code: 0

<Jan 23 06:55:09.164395> SCHED_IF (Info) : job result code: 139

<Jan 23 06:55:09.184948> SCHED _IF (Info) : boot failure: False

<Jan 23 06:55:09.314332> SCHED _IF (Info) : resources associated with partition A

NL-R00-M1-N04-64 have been released

<Jan 23 06:55:09.334075> SCHED _IF (Info) : scheduler library unloaded



Lightweight core files

= | ook for files
— core.0, core.1, etc.

" Lightweight core files
— One for each rank that failed
— Contain stack backtrace in address form
— Decode to symbolic (useful!) form

" Environment settings for core files

— https://www.alcf.anl.eov/resource-guides/vesta-debugging-
core-files




Lightweight Core File Example

+++PARALLEL TOOLS CONSORTIUM LIGHTWEIGHT COREFILE FORMAT version 1.0
+++LCB 1.0
Program: /gpfs/home/rloy/public/winter-workshop-2012/hellompi
Job ID : 535016
Personality:
XYZT coordinates : 0,0,0,0
MPI Rank :0
DDR Size (MB) :2048
Mode : SMP
+++ID TGID 100, Core 0, Thread 1 State 40000000, Sched: 48000000
General Purpose Registers:
r00=00000078 r01=02100ee0 r02=021087a0 r03=00000000 r04=02100ee0 r05=02101388 r06=021087a0 r07=02101388
[...]
Special Purpose Registers:
Ir=0117f6e8 cr=04002022 xer=00000000 ctr=00000000
[...]
Floating Point Registers
f0=00000000 00000000 00000000 00000000 f1=00000000 00000000 00000000 00000000
[...]
Memory:
Stack top : 0x00000000
[...]
+++STACK
0x011c1434
---STACK
---ID
+++ID TGID 100, Core 0, Thread 5 State 00000000, Sched: 48000000 Running

[...]



Decoding Lightweight Core Files

" bgq stack [optional _exename] [corefile]

+++ID TGID 100, Core 0, Thread 5 State 00000000, Sched: 48000000 Running

0x01001534
foo
/gpfs/home/rloy/public/winter-workshop-2012/hellompi.c:33

0x01001704
main
/gpfs/home/rloy/public/winter-workshop-2012/hellompi.c:88

0x01194a44
generic_start_main
../csullibc-start.c:231

0x01194ch8
__libc_start_main
../sysdeps/unix/sysv/linux/powerpc/libc-start.c:137

Oxfffffffc
?7?
??:0



Decoding Lightweight Core Files (2)

= What' s this other stuff? (MPI threads)

+++|D TGID 100, Core 0, Thread 1 State 40000000, Sched: 48000000

0x011c1434
clone
??:0

+++|D TGID 100, Core 1, Thread 2 State 40000000, Sched: 08000000

0x011c1434

clone
??:0

+++|D TGID 100, Core 2, Thread 3 State 40000000, Sched: 08000000

0x011c1434

clone
??:0

+++|D TGID 100, Core 3, Thread 4 State 40000000, Sched: 08000000

0x011c1434

clone
??:0
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coreprocessor

= Useful when you have a large set of core files
— Shows symbolic backtrace
— Groups ranks that aborted in the same location together
— Can also attach to a running job to take snapshot

= |Location
— BG/Q: coreprocessor.pl is in your default PATH
e Attaching to running job does not require administrator
e coreprocessor -nogui -snapshot=<filename> -j=<jobid>
= Scalability limit
— Maximum 32K ranks
= |nstructions:

— BG/Q Application Developer Redbook
¢ http://www.redbooks.ibm.com/redpieces/abstracts/sg247948.html



coreprocessor window

10



Outline

= bgq stack
" coreprocessor
= gdb

= Allinea DDT

11



gdb

Can connect single gdb client to single rank of your job
BG/Q

— Limitations of CDTI (Common Debug and Tool Interface)
e Each instance of gdb client counts as a “debug tool”
e Only 4 tools may be connected to a job
— Therefore at most 4 ranks can be examined

Start a debug session using gsub —I (interactive job)
— qsub -l —qg default -t 30 —n 64
— See Redbook for more info on starting gdb with runjob

gdb can also load a compute-node binary corefile

Generally a parallel debugger (e.g. DDT) will be more useful
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Allinea DDT

= Licensing

— 64K-process permanent license

— Full machine development license available (contact support)
= Startup overview

— Compile =g —00

e OMP code compile -gsmp=omp:noauto:noopt

— Softenv key “+ddt”

= More details:

— http://www.alcf.anl.gov/user-guides/allinea-ddt

14



Allinea DDT startup

" Run using remote client (RECOMMENDED)

Download and install Mac or Windows "Remote client" from
http://www.allinea.com/products/download-allinea-ddt-and-allinea-map

Optional: use ssh master mode so you only need log in once per session
Note: supported on Mac OS/X; not supported in Windows <= XP (? for >XP)

e ~/.ssh/config
— ControlMaster auto
— ControlPath ~/.ssh/master-%r@%h:%p

= Run from login node
— Need X11 server on your laptop and ssh =X forwarding

— Run ddt and let it submit job through GUI
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DDT Remote Client (0)

GUI looks just like the regular version

Remote Client [ 7 |

Run
Run and debug a program.

Attach
Attach to an already running program.

Open Core
Open a core file from a previous run.

Manual Launch &?edvancedd)
Manually launch the backend yourself.

Options
Remote Launch:

| Off

Quit

Available Tools:

Allinea DDT Remote Only
. Allinea MAP Remote Only

Support  Tutorials  allinea.com

Allinea DDT 4.2-34404
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DDT Remote Client (1)

Select "configure” to add a new remote host

800

\ Allinea DDT 4.2-34404

DDT

Remote Client

N Run
Run and debug a program.

Attach
Attach to an already running program.

Open Core .
Open a core file from a previous run.

Manual Launch (Advanced)

Manually launch the backend yourself.

Options

Remote Launch:

rloy@cetus.alcf.anl.gov
rloy@mira.alcf.anl.gov
rloy@surveyor.alcf.anl.gov
rloy@tukey.alcf.anl.gov
rloy@vesta.alcf.anl.gov
rloy@vestalac1
rloy@vestalac1.pub.alcf.anl.gov
rloy@vestalac2

Available Tools:

Allinea DDT  Remote Only

“« Allinea MAP Remote Only

Support

Tutorials  allinea.com

Allinea DDT 4.2-34404 4
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DDT Remote Client (2)

Note: this remote installation directory is the default
version of DDT, corresponding to +ddt
Click "Test Remote Launch” to verify

Host Name: your_username@cetus.alcf.anl.gov

How do | connect via a gateway (multi-ho;

Remote Installation Directory:  /soft/debuggers/ddt

Remote Script (optional): |
[ | Always look for source files locally

[ Test Remote Launch ]

[0k [ Cancel |

Q\=§§ e



DDT Remote Client (3)

Now that it is defined, select remote machine

800 \ Allinea DDT 4.2-34404

Run
Run and debug a program.

Attach
Attach to an already running program.

Open Core
Open a core file from a previous run.

Manual Launch (Advanced)
Manually launch the backend yourself.

Options

Remote Launch:
v Off s
Configure...

o

rloy@tukey.alcf.anl.gov
rloy@vesta.alcf.anl.gov
rloy@vestalac1
rloy@vestalac1.pub.alcf.anl.gov
rloy@vestalac2

Available Tools:

Allinea DDT Remote Only
“« Allinea MAP Remote Only

Remote Client | 7 | Support

Tutorials  allinea.com

Allinea DDT 4.2-34404

4
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DDT (4)
Connected (note License info in lower left corner)
From this point, remote GUI works same as local

.00 . Alinea DDT 4.2-34404

Run
Run and debug a program.

Attach
Attach to an already running program.

Open Col

re
Open a core file from a previous run.

Manual Launch (Advan
Manually launch t(he bacm yourself.
Options

A

Remote Launch:
[ rloy@cetus.alcf.anl.gov )

Quit

Available Tools:

W Allinea MAP Platform Unsupported

Licence Serial Number: 7184 E] Support  Tutorials  allinea.com

inea DDT 4.2-34404 Connected to: rloy@cetus.alcf.anl.gov
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DDT (5)

Click "Run” to start a debugging session

Licence Serial Number: 7184 E]

Run
> Run and debug a program.

Attach
Attach to an already running program.

Open Core

Open a core file from a previous run.
Manual Launch Advaneofﬂ
Manually launch k backend yourself.
Options

Remote Launch:
rloy@cetus.alcf.anl.gov

Quit

Available Tools:

Allinea DDT  Support Expires 2014-12-17
. Allinea MAP Platiorm Unsupported

Support  Tutorials  allinea.com

Allinea DDT 4.2-34404 Connected to: rloy@cetus.alcf.anl.gov
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DDT (6)
Remember to set working directory

Important! Enable the checkbox "Submit to Queue”
- click "Configure" and "Parameters” for additional settings

000 \ Allinea DDT 4.2-34404
Application: /gpfs/mira-home/rloy/src/apps/ddtitest/nellompi Details
Application: |/gpfs/mira-home/rloy/src/apps/ddtiest/hellompi 8 |
Arguments: | v
[ stdin file: v 8
Working Directory: |/gpfs/mira-homel/rloy/ pps/ddthtest | ‘E‘
[(VIMPI: 8 processes, 1 node, 16 ppn, BlueGene/Q Details
Number of processes: 8 @ Number of Nodes: 1 (5
[V Processes per Node: 16 \;\
A Implementation: BlueGene/Q | Change... |
runjob arguments v
| |OpenMP Details
| |CUDA Details
[_|Memory Debugging Details...
[gSubmlt to Queue: Project=Performance, Wall Cloc ~ Configure... Parameters...
Environment Variables: none Details
Plugins: none Details
Licence Serial Number: 7184 7 |E‘ |M‘ Support  Tutorials  allinea.com

Z
Allinea DDT 4.2-34404 Connected to: rloy@cetus.alcf.anl.gov




DDT (6.1)

Job submission tab
Use submission template: /soft/debuggers/ddt/templates/alcf-bgq.qtf

2.8 4,DOTc Preferences,

Job Submission Settings

— PR file: [/soft/deb Jalcf-baa.atf m
L Submit command: *NUM_NODES_TAG -t WALL_CLOCK_LIMIT_TAG --mode script -A PROJECT_TAG |

Code Viewer Regexp for job id: |(\d+)

Cancel command: |qdel JOB_ID_TAG

. Appearance Display command: ‘qsial

_ Number of processes (NUM_PROCS_TAG)

(s) Specify in Run window
O Calculate from number of nodes and processes per node

_ Number of nodes (NUM_NODES_TAG)

(s) Specify in Run window
() Caleulate from number of processes and processes per node

Processes per node (PROCS_PER_NODE_TAG)

(s) Specify in Run window
() Calculate from number of processes and number of nodes

()Fixed: 16 ||

Edit Queue Parameters...

(M Quick Restart
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DDT (6.2)

Remember to set your project

\» DDT - Preferences

Job Submission Settings

Submission template file: |/soft/d

g9yd

falcf-bgq.qtf

(8]

Submit command: } NUM_NODES_TAG -t WALL_CLOCK_LIMIT_TAG --mode script -A PROJECT_TAG |

Regexp for jobid: | (\d+)

Cancel command: |qdel JOB_ID_TAG

| Performance

Wall Clock Limit: 10 min
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DDT (7)

Job must go through queue

A

Your job has been submitted to the queue. Allinea DDT will continue automatically once the job has been started.
JobID  User WallTime Nodes State Location

.

= 261856 aksenova 00:15:00 4 user_hold Nore
264656 mati 01:00:00 512 user_hold None
264657 mati 01:00:00 512 user_hold None

rouy 266872 rrahaman 02:00:00 4 queued None
266899 zhong 01:00:00 256 queued None \ | Current Stack |-
266906 Dbshipman 01:00:00 2 queued None |
|Sea!dw (38K) | 267144 Dbaip 01:00:00 512 running CET-00040-33371-512 | =

267159 sameer 01:00:00 4 queued None
267160 sameer 01:00:00 4 queued None

Waiting for job '267163' to start...

[Hob | Gance

Allinea DDT 4.2-34404 Connected to: rloy@cetus.alcf.anl.gov



DDT (8)

When job starts running, connection status will show

\ Allinea DDT 4.2-34404 ]

Pou d @ 5 K B Bl Ef Bl B2 ! N0, &,

+ | Focus on current: \!) Group k.) Process U Thread || Step Threads Together

—— 00 [ Locas | [ Currot Sack |

[Search (32K) | (& Current Line(s) 00

Processes connected: ]
Processes ready: o | ) [ <<Outout_|

Other: 2014-05-21 13:14:21.181 (INFO ) [Oxfffb694cl10] 33338:tatu.runjob.client: sct
Other: 2014-05-21 13:14:21.183 (INFO ) [Oxf£f£82403500] 33338:tatu.runjob.monitor: mc
Other: 2014-05-21 13:14:21.183 (INFO ) [Oxfffb694cl10] CET-00000-11331-128:33338:ibn

Input/.... Break... = Wa

00

Processes Function A

Allinea DDT 4.2-34404 Connected to: rloy@cetus.alcf.anl.gov |
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DDT (9)
Ready to debug!

totale=i;

1f (1(4%200))
total2+=i;

bar(i);

total=total-1;
)

int main(int argc, char ‘argv())
| I

int ret;

int myrank, nprocs;
int inbuf, outbuf;
MPI_Request req;
MPI_Status status;

ret=M2I_Init(4argc,argy);
if (ret!=MPI_SUCCESS)
{
fprintf (stderr, "MPI_Init() failed\n");

abort();
)

YEr=MST Comm rank (MPT COMM WORTN. myrani) :

Ready Connected to: rloy @cetus.alcf.anl.gov
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Questions

= See also
— http://www.alcf.anl.gov/user-guides/mira-cetus-vesta

— support@alcf.anl.gov
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