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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 06:54:23.537559> 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

. Starting job 535016
: Waiting for job to terminate
<Jan 23 06:54:23.515642> BE_MPI (Info) :

IO - Threads initialized

: /O input runner thread terminated
: /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):

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

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

"killed with signal 11"
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: O

<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-R0O0-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.l, 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

— http://www.alcf.anl.gov/resource-guides/debugging (“Core file
settings”)




Lightweight Core File Example (BG/P; Q similar)

+++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
+++|D 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

= BG/P: bgp stack [exename] [corefile]
m VVEAS: /soft/debuggers/scripts/bin/bgqg_stack [exename] [corefile]

+++|D 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
..Jcsullibc-start.c:231

0x01194cb8
__libc_start_main
../Isysdeps/unix/sysv/linux/powerpc/libc-start.c: 137

Oxfffffffc
?7?
??:0



Decoding Lightweight Core Files (2)

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

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

0x011c1434

clone
??:0

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

0x011c1434

clone
??:0

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

0x011c1434

clone
??:0

+++ID 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

" |ocation

— BG/P: /bgsys/drivers/ppcfloor/tools/coreprocessor/coreprocessor.pl
e Or link also at: /soft/apps/coreprocessor.pl
e Attaching to running job requires administrator

— VEAS: /bgsys/drivers/ppcfloor/coreprocessor
e Attaching to running job should not require administrator (untested)

" |nstructions:

— www.alcf.anl.gov/resource-guides/debugging (“coreprocessor”)




coreprocessor window
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gdb

= Can connect single gdb client to single rank of your job
= BG/P
— Connect as many as you like, but each is completely independent

— http://www.alcf.anl.gov/resource-guides/debugging

" BG/Q

— Will be supported

— 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
— Generally DDT or TotalView will be more useful
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Allinea DDT

= BG/P licensing

64-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”
Need X11 server and ssh —X forwarding
Start interactive job with isub
Run ddt from isub

=  More details:

http://www.alcf.anl.gov/resource-guides/debugging (“Using Allinea DDT”)
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Allinea DDT - Initial Windows

"% DDT - Welcome

What weuld you like to do?

[ Bun and Debug a Program ]

| Manually Launch a Program |

§ 1 |At_:tach to a Running Program |

A
Restore a Checkpoint |

DDT : Quit | |

| Open Core Files |

T%DDT - Run Pl el B
Application: /gpfs/home/rloy/src/apps/ddttesthellompi Details =
el slller-1ilelall | o pfs/home/rloy/src/apps/ddttest/hellompi j El
Arguments: | j
Input File: | j El
Working Directory: | j El

¥ MPI: 4 processes, BlueGene/P MPI

Number of processes. |4 3:
Implementation: BlueGene/F MPI, no queue Cﬂaﬂga,__l

mpirun arguments |rbose 2 -env COBALT_JOBID=274687 -mode smp -nofree j

Details =

" OpenMP Details ~
" cupAa Details. ~
" Memory Debugging Details. .
Environment Variables: none Details ~
Plugins: none Details ~
Run Cancel |
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Allinea DDT - Main Window

Allinea DDT v3.1-20190

Session Control Search View Help

= lolx|

o[ @87 KEELETEIEE | OO~

HCurrent Group:IAII jFocus on current: * Group ¢ Process ¢ Thread (T Step Threads Together

E BN EXEN
Create Group

Project Files A X | ¢ helompic & |

Locals | Current Line(s) | Current Stack

ISea|cI1|thrI+KJ C ‘i-,{ } J=atdy AllLocals 8 x
13 i y
= Project Files Variable Name [ value
w = Source Tree Lt void fool) L fine o0
2 16 1 —une__
iHeader Files 17 ink: & i 100
2 Source Files 18 int total; i~total 5050
T int totalZ; 5---tota|2 0
total=0;
totalZ=0;
for (i=0; i<10000; i++)
total+=1;
if (! {i%100))
totald+=1i;
bar(i):
total=total-1;
. 19 dmF mAainlint Atvoe rhar *aroe (11 | ‘I I ﬂ
1l | Sl v[~ [Type: none selected
Breakpoints ~ Stacks | Tracepoints | Tracepoint Output | Evaluate 8 x

Stacks

& X || Expression |Va1ua |

Processes |Thfeads | Function |
4] 116 | | é--clone
4] ] 4l |=imain (hellompi.c:86)

+ — m—

Ready 4
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Allinea DDT: The Path to BG/Q

= 2010: Prior work

— Improved scaling through tree communication structure between front-end
application and DDT servers on IONs . Limited to 32 processes per ION.

= 2010-11: Scalability Phase 1 (BG/P)

— Reduce memory use on single ION by sharing a single copy of program symbol
table amongst all ranks. Up to 128 processes per ION.

— Note: one DDT server process and one gdbserver process per user process
= 2011-12: Scalability Phase 2 (BG/P)

— Multiplex DDT server processes

— Multiplex gdbserver processes

— Up to 256 processes per ION. Development version now available
= Portto BG/Q

— In progress
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TotalView

BG/P License

2048 processes
Latest version available 8.9.0.0

Startup overview

Compile —g —00
e OMP code compile -gsmp=omp:noauto:noopt
Softenv key “+totalview”
Need X11 server and ssh —X forwarding
Start interactive job with isub
Run totalview from isub

More details:

http://www.alcf.anl.gov/resource-guides/debugging (“Using TotalView”)




[ rewsteraviewza00 |

TotalView

File  Edit

Group (Control) _{l b II - I’

Go  Haltl Kill | Restart

Miew Group Process Thread Agtion Point  Tools  Window

Process 1: fork_loopLinus (
Thread 1 (5to

intrepid.ethus.cT
intrepid.ethus.cT
intrepid.etnus.cT
intrepid.etnus.cT

1

1 <local=

2 <local= B
3 <local= B

File Edit View Tools ‘Window Help
=| D/| Rank | Host | status | Diescription
-1 0 <local= B mismatchLinu<0 (1 active threads)
3 intrepid.ethus.cT fhomedbarrykAestsifork_loopLinus (5
5 6 intrepid.etnus.cT ‘homesbarrykstestssffork_loopLinue1 1
7 intrepid.etnus.cT omedbarrykAestsfork_looplinue<z
8 intrepid.etnus.cT fhomedbarrykstestsdork_loopLinue1.7

fhomedbarrykstestsfmfork_loopLinue1.:
fhomedbarrykAestsfork_looplinu<1.”
fhomedbarryksestsdork_looplinus3 1
fhomedbarrykstestsdork_looplinus2.

in main
mismatchLinux.2 (1 active threads)
mismatchLinux.3 (1 active threads)

Stack Trace ) Stack Frame
_ select, FP=hfffdhed Function "fork_wrapper":
o+ ] walt_a while, FP=hfff dhed fork_count: 0x00000003 (3)
snore, FP=bfffdcii Block "$b1":
farker, FP=hfffdcal my_ptid: 0x00000400 (1024
fork wraoper FP=hfffddls netwr_tid: 0x0000000a (10}
C+t] malr, FP=hEffdddi attr: (pthread_attr_t)
1in Stack Trace | 0,7z cedgae whpiens fivdNzddDe (107445
Pane lo| Stack Frame p=d401d7edc (1
Req] Pane e -
G Fm e . M FFFFFAF~ ¥ C1dN _"_
Function fork_wrapper in fork_loop.cxx =
1030
| 1031 woid fork_wrapper (int fork_count)
INO32

pthread_t my_ptid = pthread_=elf();
pthread_t new_tid;

pthread attr_t attr;

int whoops;

int local_fork_count;

thread ptids[0T = my_ptid;

Source Pane

if (!fork late)

forker [fork_crhmtn /+ Never returns. */

Dive

1043 local fark count
1044 - - &dd to Expression List

1045 printf ("Pid zd:

k_count : 1;

thread to forkwn", (int) (geftf

l~Jeofnol—

{int) {getpid

T prrrtf—{roort—pt long) (my_ptid),
1048 mew tid = 0;
1049 #if !defined (_ Ly

1050 pthread attr_ini

Set Barrier

1051 #else Disable
1052 pthread_attr_cre: BEi
Properties

EsiEs( =

T

1 fork loop. cooc#b54 wait_a while+0x82
2 fork_loop. cam#b55  snore+0xbc

3 fork loop. cxx#658  snore+0xf2

4 fork loop. cooa#l041  fork wrapper+0x21

=
P.Etinn Points] PrEcesses] Te
o

Tabbed Area

| T—

Process ID (PID)
Thread 1D (TID)
Thread status
Process status
Process/thread switching controls

@ Language of routine
Line number area
® Current program counter
@ Context menu
@ Action Points tab displayed
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TotalView on BG/Q

June 2011 - Preliminary work with CDTI
= Aug 2011 - Initial porting on BG/Q
= QOct 2011 - Basic functions working

— Includes breakpoints, watchpoints, stacks, single stepping, QPX,
static/dynamic and shared libraries, job control, fast conditional
breakpoints

— Some advanced functionality still in progress:
e scalability testing, fast conditional watchpoints, TM/SE regions

= Research license for VEAS —in progress, expected soon
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