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Allinea DDT

e DDT is a very popular interactive debugger

- Developed by Allinea Software in the UK

- Modern graphical user interface

- Highly scalable to large numbers of tasks/threads
e Cray provide a 2048 task licence

- No limit to threads per task

- Support from Cray backed up by Allinea
e Version 4.2.1 (default) and 5.0.1 installed

- Version 5 also called Allinea Forge

- Version 6 will be available from Cray later this year
e Version 4.2.2 also available on the latest desktops

- Uses the same licence
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DDT Features

e Examine sources
e Set breakpoints

- Pause at aline of source

- Conditional breakpoints supported
e Examine variables, Fortran modules, stack
e Set tracepoints

- Output values of variables at a line without pausing

e Set watchpoints

- Pause when a variable changes value
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DDT Features

e Step through execution line by line
- Step to the next line or into a function
- Step over aline
- Step out of a function

e Catch signals
- Segmentation violations
- Floating point exceptions

e Track and debug memory usage
- Record all memory allocations

- Find memory overwrites

e Examine message queues
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Compilation

e DDT uses the GNU Debugger (GDB) under the covers
e Compile with symbolic debug information turned on

e With CCE use
-g for debug info and no optimisation

-G1 or -G2 for debug info with optimisation

e With Intel use
-g for debug info
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Launching DDT in batch
export DISPLAY=<your workstation>:0.0

module load ddt/5.0.1.3 42607
ddt —n ? —_mpiargs ‘more aprun args’ a.out
For example

ddt —n 4 —mpiargs ‘-N 4 —ss —cc cpu —d 6’ a.out
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Simple Job Script

#!/bin/ksh

#PBS -q np

#PBS -N ddtdemo

#PBS -j oe

#PBS -0 job.out

#PBS -l EC total tasks=4

#PBS -| EC_threads per task=6
#PBS -l EC_hyperthreads=1
#PBS -l walltime=00:60:00

cd $SHOME/Debug
module load ddt
export DISPLAY=juliet:0.0

export OMP_NUM_THREADS=6

ddt -n 4 -mpiargs '-ss -cc cpu -N 4 -d 6' ./hello_mpi
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Live Demo Using IFS

e TL159 running on 1 node
- Initially with 4 tasks x 6 threads
- Then with 24 tasks x 1 thread

e Latest RAPS14 benchmark code (CY41R2)
e Run in batch

e Selected screen shots from DDT follow in the
presentation material

e Now for the live demo.......
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Before launching executable

x @

File Edit View Control Tools Window Help

Allinea DDT - Alinea Forge 5.0.1-42607 <@cctmom2>

— allinea
2-S FORGE

RUN
Run and debug a program.

ATTACH
Attach to an already running program.
-
allinea
OPEN CORE
DDT Open a core file from a previous run
MANUAL LAUNCH (ADVANCED)
Manually launch the backend yourself.
allinea

M /\ P OPTIONS

Remote Launch:

[or |

QuIT

Support
Tutorials
allinea.com

Licence Serial: 7929 ?

4— &) Run =@cctmom2= @& Y g 2
Application: /perm/systems/sy6/RAPS14.dbag/bin/ifsMASTER Details
Application: |IpermlsystemslsySlRAPS14.dbglbinlitsMASTER ;] ﬂ
Arguments: | >

[~ stdin file: |

i~
= =

Working Directory: |

IV MPI: 4 processes, Cray X-Series (MPl/shmem/CAF)

Number of Processes: |4 z

I~ Processes per Node |1 =

2

Details

Implementation: CrayX-Series (MPl/shmem/CAF) ~ Change... |

aprun arguments [-cc cpu-N4-d6

[V OpenMP: 6 threads

Number of OpenivP threads: [6 =]
= cupa

[~ Memory Debugging

I~ Submit to Queue

Environment Variables: none

Plugins: none

Help Options

=

Details

Details
Details...
Configure... Parameters...
Details

Details

Run Cancel

|Allinea Forge 5.0.1-42607 7
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Paused after MPI_INIT

File Edit View Control Tools Window Help

[o[u & & 5 &K EE

fEIEE | B~ D~

ﬁCurrentGroup:]All vlFocus on current: & Group ¢ Process ¢ Thread [T Step Threads Together |

[ai [ o [

Create Group

ProjectFiles | FortranModules | F mpl_init_mod F30 [read-on] 3 | Locals  CumentLine(s) | CurrentsStack |
Project Files & X 153 _a_j Current Line(s) & X
[Search (ctivk) o e #ifndef MPIL Variable Name | value |
155 IREQUIRED = MPI_THREAD_MULTIPLE T ITHSAFEMPI —TRUE
- F mpl_barrier_mod.FS0 __A__I 156 IPROVIDED = MPI_THREAD_SINGLE
#- F mpl_broadcast_mod.FS0 157 CALL MPI_INIT_THREAD(IREQUIRED,IPROVIDED,IERROR)
& F - mpl_buffer_method_mod.F: 158 LTHSAFEMPI = (IPROVIDED >= IREQUIRED)
#- F mpl_close_mod.F90 150 #else
#- F mpl_comm_create_mod F¢ 160 CALL MPI_INIT(IERROR) |
@ [F mpl_comm_free_mod.FS0 161 ] LTHSAFEMPI = .FALSE.
#- F mpl_comm_split_mod.F30 162  #endif
Fmpl_data_module.F20 el 163
& 7 :
0 mz:—zgfhzz°$Z%°Fgo 164 & #ifndef OPS_COMPILE
& | = ; B
#- F mpl_groups.F30 1650 #1fdef RSEK .
g FiplEiE Mo d 90 166 = 1f(CL_ARCH(1:10)=='ibm_power4')then
z ‘ MPLINIT 167 ! write(0,*) ' POWERS: CALLING EC_BIND AFTER MPI_INIT'
&- [F mpl_ioirﬁt_mod.FQO 168 C».'-\LL EC_BIND()
#- F mpl_locomm_create_mod.| 169 endif
#- F mpl_message_modF30 + 170 #endif ~|
4 | AEl | *|  [Type:none selected
Input/... | Brea.. | Watc.. Stacks I Trac.. | Tracepoint.. | Loghook | [Evaluate g X
Stacks & X | Expression |Value |
Processes | Function /£ l
4] |= master (master.F30:71)
4] (=l dr_hook_default (yomhook.FS0:46)
4[ | =dr_hook_util (dr_hook_util.FS0:60)
mpl_init (mpl_init mod.FS0:161
Ready
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After selecting cnt4.F90 and setting a breakpoint at line 505

File Edit View Control

Tools Window Help

o B &5

o Bl

I 0D~

ijurrentGroup: IAII v]Focus on current: & Group ¢ Process ¢ Thread ;]’ Step Threads Together |

IAII

Create Group

[ o ol o e

Project Files | Fortran Modules | Fmpl_init_mod.F30 [read-only] | F_cntd F90 [read-only] £) ] Locals  CurrentLine(s) ] Current Stack |
Project Files 8 X 496  ELSE a||currentLine(s) & X
Imm_,:go € 22; ENéll-éGzo Variable Name | value [
8 0 cnitd F90 B 499
@) F cnt4ad FSO 500 = IF (LSLAG.AND. (NCONF == 131.0R.NCONF == 401.0R.NCONF == 601.0R.NCi
#- F cnt4tlFS0 i | 501 LFINDVSEP=. TRUE.
#- F co2_temr.FS0 502 ELSE
e b = |
& PR °°§_Icmf_:i-;§° 503 LFINDVSEP=. FALSE.
- F co2_temr_tl. 504 ENDIF
:ﬂ : conI::cmg.FQO © s05
-8 cobs.F30 506 = DO JSTEP=NSTARZ, ISTOP
#- F cobsad.F0
d S07
g8 consall B0 s08 CALL USER_CLOCK(PTOTAL_CP=ZT1)
& F cobsallad.F90 - = N
@ F cobsalltl.Fo0 209 , : _ . . s .
@ F cod_op.Fo0 21(1) 1k 3.1 Time filtering constraint based on digital filter
@ F cod_op_tmS.F90
@ ¥ cod_opad.F90 512 & IF (LJCDFI.AND.NCONF==1) THEN
#- F cod_optl.F9O e 513 1sub=1 =
<| | L | *|  [Type: none selected
input’.. | Brea.. | Watc.. Stacks | Trac.. | Tracepoint... | Loghook | [Evaluate g X
Stacks & X || Expression lvalue |
Processes |Funct|on £ I
47 J=Imaster (masterF90:71)
4] =1 dr_hook_default (yomhook.FS0:46)
4] | [=dr_hook_util (dr_hook_util. F30:60)
mpl_init {mpl_init. mod.FS0:161
Ready
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Hitting the breakpoint

x W Program Stopped <@cctmom2>

& i Processes 0-3:
Process stopped at breakpoint in cntd (cnt4.F90:5086).
[ Always show this window for user-defined breakpoints
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At the breakpoint

File Edit View Control Tools Window Help

[o[u B8 KEEIEEIE ! O-D~

jJCurrentGroup; IAII vIFocus on current: & Group ¢ Process ¢ Thread l]’ Step Threads Together |

[ai [ o ol o e

Create Group
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Project Files | Fortran Modules | F_mpl_init_mod.F90 [read-only] || F. cntd F0 [read-only] 3 l Locals  CurrentLine(s) ] Current Stack |
Project Files 8 X 498  ENDIF _a]|current Line(s) & X
[enta 30 < 4959 Variable Name [value |

500 = IF (LSLAG.AND.(NCONF == 131.0R.NCONF == 401.0R.NCONF == 601.0R.NC! ISTOP —12
EF & cntd F30 4] s01 LFINDVSEP=. TRUE. L JSTEP — 90
#- F cntdad.FO0 502 ELSE NSTAR2 —0
#- F cnt4tlFS0 i | 503 LFINDVSEP=.FALSE.
@ F co2_temrF90 504 ENDIF |
- F co2_temr_ad.F90 © s05
@ [F co2_temr_{lF90 506 = PO JSTEP=NSTAR2,ISTOP
[+ F co2slicing.F90 507
#- F cobs.FS0
508 CALL R _Cl K(PTOTA P=
& M cobsad.F90 USER_CLOCK (PTOTAL_CP=ZT1)
#- F cobsallF0 S
& F cobsalladFS0 510 1 3.1 Time filtering constraint based on digital filter
@ F cobsalltl.F90 =
@ F cod_op.FI0 512 B IF (LICDFI.AND.NCONF==1) THEN
@ F cod_op_tmS.F90 513 isub=1 ‘
@ F cod_opad.F30 514 | Step should be local to subwindow
#- F cod_optl.F9O = 515 B2 IF'(NSUBDFI>1) THEN e

| | » | 4 | _I' [Type: none selected

inputl. | Brea.. | Watc.. | Stacks | Trac.. | Tracepoint... | Logbook | [Evaluate & x
Input/Output & X [[Expression [value |

signal_drhook (SIGQUIT=3) : llew handler installed at 0x5534ee0; Dle'

signal_drhook (SIGTERN=15) : llew handler installed at 0x5534ee0; ol¢

signal_drhook (SIGXCPU=24) : llew handler installed at 0x5534ee0; ol

signal_drhook (SIGEYS=31) : llew handler installed at 0x5534ee0; old

MPIL,_BUFFER_HETHOD: 2 128000000

Reading /perm/systems/sy6/RAPS14.dbg/data/ifasdata/HNCICA
Reading /perm/systems/sy6/RAPS14.dbg/data/ifsdata/RADRRTH
Reading /perm/systems/sy6/RAPS14.dbg/data/ifsdata/RADSRTH
b &

| | »

Note: Allinea DDT can only send input to the aprun process with this MP1 implementation

Type here (Enter'to send): | More vl

Ready
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Setting a trace point at line 511 for JISTEP and ZT1 every 3" step

.;‘_. (@) Allinea DDT - Allinea Forge 5.0.1-4. <(@cctmomz> W & %)

(File Edit View Control Tools Window Help

B iV“D i@ ?D‘ 1 Ef <£| ¥ | ﬂvl?gv

‘__Current Group: |All ~|Focus on current: ¢ Group ¢ Process ¢ Thread |[T Step Threads Together |

| [ o I

Create Group

ProjectFiles | FortranModules | ¥ mpl_init_ mod.F90 [read-onh] (1 F cnt4 FO read-oniyl 3 |
Project Files g X 498  ENDIF
|7 t4rF90 g i
i v S00 = IF (LSLAG.AND.(NCONF == 131.0R.NCONF == 4(
W F90 501 LFINDVSEP=. TRUE.
F cnt4ad FS0 SE2 ELSE
#- F cnt4tlF90 | 503 LFINDVSEP=.FALSE.
#- F co2_temrF90 504 ENDIF
F- F co2_temr_ad.FS0 © s0s
- co2_temr_tlF9O 506 = DO JSTEP=NSTAR2, ISTOP
#- F co2slicing.FS0 s07
- B cobs:F9g Sog CALL USER CLOCK (PTOTAL_CP=ZT1)
#- F cobsad.F0 s09
[+ .F cobsall.F30 = o : : i ;
- 'F cobsallad.F90 510 I 3.1 Time filtering constraint
@ F cobsallllF90 S
F cod_op.Fo0 512 & IF (LJCDFI.AND.NCONF==1) THEN
¥ cod_op_tmS.F90 513 isub=1 _
#- F cod_opad.F90 514 ! Step should be local to subwindow
#- F cod_optl.FS0 = 515 B IF (NSUBDFI>1) THEN
| | > | .
Input... I Brea.. | Watc.. | Stacks | Trac.. | Tracepoint... | Logbook | [Evaluate )
Inputioutput & X [Expression [value |
signal_drhook (SIGQUIT=3) : llew handler installed at 0x5534ee0; olclzl
signal_drhook (SIGTERM=15) : llew handler installed at 0x5534ee0; olc

signal_drhook (SIGXCPU=24) : llew handler installed at 0x5534ee0; olc
signal_drhook (SIGSYS=31) : lew handler installed at 0x5534ee0; old
MP1, BUFFER_METHOD: 2 128000000

Reading /perm stems/ /RAPS514 .dbg/data/ifasdata/HCICA

Reading /perm tem: /RAPS14 .dbg/data/ifadata/RADRRTH

Reading /perm/systems/sy6/RAPS14 .dbg/data/ifadata/RADSRTH

| | »

Note: Allinea DDT can only send input to the aprun process with this MPI implementation

Type here (Enter'to send): [ More

3 4‘ &/ Edit Tracepoint <@cctmom2= @ @ @ &3

.~ Location:-

@ Line File: bﬂ1057lpermlsystemslsy6/RAPS14.dbglsrc/ilslcontrollcnt4.F90 =

Line Number: |S11 3: & X

" Function |

—~Applies To:
Process Group: All v
Process: Al =
Thread: All ¥

.~ Tracepoint Output:

Tracepoint Name: |

Variables Logged: | JSTEP

M
~ Hit Limits:-
8 X
Starton the n-th pass: |1 =
Trigger every n-th pass: IEJ 3:
Log at most n times: ]Forever 3:
I™ Condition: |
Language: Auto ¥ I
Help 0K I Cancel
4
Ready
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Setting a conditional breakpoint at line 507 for step 8

= ) Allinea DDT - Allinea Forge 5.0.1-42607 <@cctmom2> W & &)
jile Edit View Control Tools Window Help
@ ﬂ
Pl EGHC GEEIEGEIR | O-D-
Current Group IAII [Focus on current: Group " Process ¢ Thread \I_ Stﬁp Threads Together
|AII [eIEE]E]
Create Group =
z - — o &) Edit Breakpoint <@cctmom2> @ ¥ g X
ProjectFiles | FortranModules | ¥ mpl_init_mod.F90 [read-on] [ ¥ cntd F90 [read-on] £ | - D
Project Files & X 498  ENDIF ~Location:- = & X
—— = 499 : —
[cnt4 F30 ) 500 B IF (LSLAG.AND. (NCONF == 131.0R.NCONE == 401, | . Line File: 11057/perm/systems/sy6/RAPS14.dbasrcifs/controlicntd.FSO a|
m 501 LFINDVSEP=. TRUE. - ; -
'F90 s02 ELSE Line Number: ISO? 3
cnt4tl.F90 (ol 503 LFINDVSEP=.FALSE. ¢ Function ]
c02_temr.F90 504 ENDIF
co2_tcm|:_ad.F90 © sos _ Applies To:
co2_temr_tl.FSO 506 = DO _JSTEP=NSTARZ, ISTOP
°°§5'1:°$')%9'F90 © so7 Process Group: [All ~]
£003: 508 CALL USER_CLOCK (PTOTAL_CP=ZT1)
cohsad.F90 S09 Process: All
cohsall.F30 E 2 i g
o) | % ¢ 2 Al |5
cobsallad F90 o 21..) ! 3.1 Time filtering constraint b: | Thread: All
cobsallti F90 el L
cod_op.FI0 512 & IF (LJCDFI.AND.NCONF==1) THEN _Hit Limits:-
cod_op_tmS.F90 513 isub=1 ,
cod_opad.F90 514 ! Step should be local to subwindow Start on the n-th pass: [0 B
E T (o =]
& F cod_optl.FS0 - 515 IF,(NSUBPFI>1) THEN Trigger every n-th pass: |1 -
| | » <«
Stop after n hits: Forever 3:
Inputf.... I Brea.. | Watc.. | Stacks | Trac.. | Tracepoint... | Logbook | [Evaluate - B
InputOutput & X | Expression [value | [ Condition: [JSTEPeqe]
signal_drhook (SIGQUIT=3) : llew handler installed at 0x5534ee0; old a Language: IAUtO vl
signal_drhook (SIGTERM=15) : 1l handler installed at 0x5534ee0; olz_J 203,84
signal_drhook (SIGXCPU=24) : llew handler installed at 0x5534ee0; ol
signal_drhook (SIGSYS=31) : New handler installed at 0x5534ee0; old
MPL, BUFFER_HETHOD: 2 128000000 Help I OK I Cancel
Reading /perm/ tems RAPS14 .dbg/data/ifsdata/HCICA
Reading /perm/systems RAPS514 .dbg/data/ifsdata/RADRRTH
Reading /perm/systems/sy6/RAPS14.dbg/data/ifsdata/RADSRTH
#
=
4| | »
Note: Allinea DDT can only send input to the aprun process with this MPl implementation
Type here (Enter'to send): | More .I
|Ready 5
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Trace point output after 8 steps

= Allinea DDT - Allinea Forge 5.0.1-42607 <@cctmom2= & & %)
File Edit View Control Tools Window Help
[»[u B85 FEeElEiElEE | O-D-
|| Current Group: [All v|Focus on current: & Group ¢ Process ¢ Thread [~ Step Threads Together |
| [ IEIEIE]
Create Group
Project Files I Fortran Modules | Fmpl_init_mod.FS0 [read-only] || F cntd F0 [read-only] £ I Locals  CurrentLine(s) ] Current Stack |
Project Files & X 500 = IF (LSLAG.AND.(NCONF == 131.0R.NCONF == 401.0R.NCONF == 601.0R.NC:| Current Line(s) g X
| Thi4 F90 S01 LFINDVSEP=.TRUE. Variable Name | Value I
_ = S02 | ELSE 2T = 340.757296
28 & cntd.F30 u 503 LFINDVSEP=.FALSE.
+- F cnt4ad F30 S04 ENDIF
[+ F cnt4tlF90 = |© se5
B F co2_temrF90 506 = DO JSTEP=NSTAR2,ISTOP 1
- .F co2_temr_ad.FS0 Q s07
i : cog_:m_‘;ggo 508 | CALL USER _CLOCK(PTOTAL_CP=ZT1)
& F co2slicing. S0
i; : Egg:::ggo 510 1 * 3.1 Time filtering constraint based on digital filter
B 1 ]
#- 'F cobsall.FS0 <Q 511,
51 M cobsallad F90 Sl IF (L;CDFI.AND.NCONF::I) THEN
= 513 1sub=1
#- F cobsallt.Fe0 i
- F cod_op.F90 514 ! Step should be local to subwindow
& F cod_op.tmS5.F90 515 & IF (NSUBDFI>1) THEN
@ ¥ cod_opadF90 516 1persub=NSTOP/NSUBDFI
‘ @ F cod_optl.F90 = 517 1step=MOD(jstep,ipersub) =
| | 3| 4 | 2 Type: none selected
InputOu... | Breakpo.. | Watchp.. | Stacks | Tracepo.. TracepointOu.. | Logbook | [Evaluate & x
Tracepoint Output & x [Expression [value |
Tracepoint lProcessesI Values logged ]
cnt4 (cnt4. FS0:511) 4, ranks 0-3| JSTEP: — 1 ZT1: _‘—" from 7.2e+01 to 7.2e+01
cnt4 (cntd.FA0:S11) |4, ranks 0-3 | JSTEP: — 4 ZT1: _"— from 2.11e+02to0 2.11e+02
cnt4 (Cnt4.F90:511):4, ranks 0-3. JSTEP: — 7 IT1: -~ from 3.41e+02to 3.41e+02
Only show lines containing: |
|Ready -
P . .
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Running a 24 x 1 configuration

e IFS runs until it gets a Floating Point Exception
e Caused by a divide by zero

e The physics time slice has gone to zero

e Will use a watch point to find out where
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Hitting the divide by zero

x ) Program Stopped <@cctmom2>
Process 4:

Process stopped in gnegat (qnegat F90:89) with
signal SIGFPE (Arithmetic exception).

Reason/Origin: floating point divide by zero
Your program will probably be terminated if you
continue.

You can use the stack controls to see whatthe
process was doing at the time.

¥ Always show this window for signals

= Continue I
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After reaching a breakpoint in callpar.F90 and setting a watch point on tsphy

& Allinea DDT - Allinea Forge 5.0.1-42607 <@cctmom2> Yy & X
&/ Y @ &
_File Edit View Control Tools Window Help
(f [ = = i
I ERER SR LB TEIEE ! D-O~
1l CurrentGroup:lAll v]Fncus on current: & Group ¢ Process ¢ Thread [T Step Threads Together |
| COIEIE] e ] ] be] ] 2] =] (4] 5] [e ] [7] [e ] [1o] [20] [21] [22] [22]
Create Group
Project Files I Fortran Modules | F. mpl_init_mod.F90 [read-only] || F callparF30 [read-only] [ I Locals I CurrentLine(s) | Current Stack |
Project Files & X 414 a||Locals 8 X
I‘E,eap; h (Ctrl+I0) LS 415 . | Variable Name |Va|ue :I
416 ~1§8 ——0x8hb380 <yoeaeratm_>
#- F cal_second_order_spec.F _:j 417 e 0. INITIALIZATION 1§89 —65928
#- F calc_recf_alpha.FS0 418 ! ~1$9 ——0x8hcf20 <yoerad_>
- F calibra.F 419 ! B:1 Initialization of constants — 1396 —65748
B OF cal?ce.FQO 420 1§99 —65929
- F calico.F9O 421 ! this should be moved to setup with some LCLOUDITER key in physi: rtendency_cml
- F calife.F90 © 422 L CLOUDITER=.TRUE. .AND. (.NOT. LPHYLIN).AND. (.NOT.YREPHYSLSPCR (@tendency_dyn
#- F calina.F90 423 #-tendency_loc
i : E:::n;}”’l‘;%o 424 LLSLPHY = LSLPHY.AND.LSLAG andency imp
B = 425  LLRAINID = .FALSE. ! key reserved for 1D var rain gtendency. vdf
#- F call_sl_ad.F90 456 —3600
L‘ - call_s_tl.FSO 437 b Eoksiaaes -yofl (numflds = 17, nders = 0, numspflds = 0, nur 5
S8 & callparF30 3 ; #-yrchem
1 CALLPAR [ 2751 .0_JPRB/RG syrcumfs (lecumfs = FALSE., Iregcv= FALSE. )
#- F callparad.FS0 429 ZRCPD=1.0_JPRB/RCPD +-yrdphy (ncss=4, nv 0, nvxp2 =0, ncxp =0, nesi=
- F callpart.F90 430 , ¢ : H-yreaeratm ( naercont 9000101, nxi3
@ F calverFo0 = 431 ! Some sort of security (I wonder why this is not in the setup) i
| | 3 Y | 2 ype REALR

|

All i#0 callpar |tsphy

<~ ECMWF
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input/... | Brea..  Watc.. ] Stacks | Trac... | Tracepoint... | Logbook | [Evaluate g X
Watchpoints & x [[Expression [value |
[Processes Scope | Expression  |Trigger On | implemented in
write only hardware

—
Ready 2
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After the watch point triggers in sltend.F90

Program Stopped <@cctmom2> (£ X

Process 4:
Process stopped at watchpoint 'tsphy" in sttend (sttend.F90:415).

Old value: 3600
New value: 0

[V Always show this window for watchpoints

> Continue |
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Line 412 did it!

= ) Allinea DDT - Allinea Forge 5.0.1-42607 <@cctmom2> Y & X
File Edit View Control Tools Window Help

[o 8 J@& & KHE £ n-G-
| Current Group: ]AII vI Focus on current: & Group ¢ Process ¢ Thread [T Step Threads Together |

& | 1 I | N e s e

Create Group

il

T
1)

[
L

Project Files | Fortran Modules | F mpl_init_mod.F90 [read-only] [} ] F callparF90 [read-only] || F sltend F30 [read-only] (£ l Locals ] CurrentLine(s) | CurrentStack |
Project Files & X 402 ENDIF :I Locals & X
[Search (Ct1+k) 403 @ IF(YO3%LPHY) THEN Variable Name [value B
. 404 PTENO3(JL, JK) =- ZCONS2*+PGFLSLP (JL, JK, YO3%MPSLP) +ZCONS*+PPHT ENGI ~zepsilon —22204460492503131e-14
@ F sitnu.F90 &) 405 ELSE - Zfac ——1.0454158174220698
[+ F s!tnua_cl.FQO 4086 PTENO3(JL, JK)=0.0_JPRB 7facce ——0.28346868942621073
B : S":’de"-F9°F 407 ENDIF - zhook_handle ——32439983906853292e-315
skewness.| 408 ENDDO +-Zpp ([1]1=94379.10659 9313, ..)
- [F s:ab‘F QOFQO 408  ENDDO - zpt ([1]= 264.15581262010329, .)
[+ F slcomm. 410 -zqad (11=0...)
& : s:commg.Figo 411  !Force an abort elsewhere in the code &-zqold {[11=0.0016206026841087756. ..)
[ves: slcommae, 412 if(myproc.eq.5.and.nstep.eq.3) tsphy=0.0 ~2qplenv ——0.0028522486915119531
[+ F, slcsetF90
'F : 413 -2rg_r ——0.10197162129779283
S F ::zﬁpz::dgggo I | . o S R Faung = ol
o IF innt?—QO ' 415 END ASSOCIATE f-zsubq )
5 . slird cansrEoG 416 JF (LHOOK) CALL DR HOOK('SLTEND',1,ZHOOK_HANDLE) i
w. 7F slintad F90 417 END SUBROUTINE SLTEND 8 _:zz:ucba Hil=tm :
418 P - e
Gif 559 j - 222fac ([1] = 10909490209 ) ~
] 538 &4 sltend, - >l 4] | »
4 | (2 T J *1  [Type: none selected
Input/... I Brea.. | Watc.. | Stacks | Trac.. | Tracepoint.. | Logbook | |Evaluate g x
Inputioutput & X [Expression [Value |
»3 LVECTOR= F ;|

**% IVECTOR= 1

*?* LPREPROC= F
*+% LWCOUNORMS= F
**? LSMSSIG_WAlN= F

13:43:45 STEP 1 H= 1:00 +CPU= 6.304
13:43:51 STEP 2 H= 2:00 +CPU= 5.772

=
<« | »

Note: Allinea DDT can only send input to the aprun process with this MPI implementation

Type here (Enter'to send): | More .I

[53 processes playing 7
_4
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Allinea Map

e A product that complements DDT
e A simple code profiler for MPI application
e Version 5 supports OpenMP as well

e Designed to be lightweight at scale
1000 samples per thread

Sampling rate adjust automatically
e Same source code browser as DDT
e Find hot spots in the application
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Using Allinea Map

e Compile with debug info
- -G2 for Cray compiler, -g for Intel/Gnu

e Load the DDT module
- module load ddt/5.0.1.3 42607
e Execute make_ profiler_libraries script
- Creates libmap-sampler.so libmap-sampler-pmpi.so
e Link libraries into application
- -lmap-sampler —Imap-sampler-pmpi
e Run in batch to collect data via map --profile
- Creates a “profiling file”

e Analyse interactively via map “profiling file”
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Using Allinea Map in batch

module load ddt/5.0.1.3 42607
map --profile —n ? —mpiargs ‘more aprun args’ a.out
For example

map --profile —-n 4 —-mpiargs ‘~N 4 —ss —cc cpu —d 6’ a.out
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Allinea Map - Screenshot

File Edit View Window Help

Profiled: ifSMASTER on 4 processes, 1

Application activity

CPU floating-point (%)

0.0

100.0 (257 avg )

Memory usage (MB)

150 4
17:00:23-17:01:14 (51.810s): Main thread compute 5 %, OpenMP 79 %, MP19 %, File /O 0 %, OpenMP overhead 6 %, Sleeping ©* % , Uncategorized % | CPU floating-point 25.7 %; Memory usage 2,906 MB;

- 3.400 (2,906 avg )

6 cores (4 per process

Started: Thu Jan 28 17.00:23 2016

Runtime: 52s

Hide Metrics...

Metrics,| Selectll |

FmasterF90 [read-only] [ I

76 = #ifdef 1BM HPM (...T ) ]
79
20 @ #ifdef Rsek (...T )
83
g6. - ARMCMAKBRARMENAN s+ T cacr cwio
85
26 @ #ifdef 1BM HPM (...T )
20
91 IF (LHOOK) CALL DR_HOOK('MASTER',1,ZHOOK_HANDLE) [ |
g2
(2] CAINTC ;]
Input/Output ] ProjectFiles ~ OpenMP Stacks I OpenMP Regions | Functionsl
OpenMP Stacks 8 x
Total core time . |mpi [ overhead [ Function(s) on line | source | Pasition -

352%
24.4%
83%

0.1%

PRCvY

06% .

LA afd AML 282 R
d 1 1

f os%

o W B T R W T

.

<~ ECMWF

12%

4 =ar

0.2%

0.2%

= & ifSMASTER [program]
=l ¢ master_
[= master

=l cnt2
=cnt3
[=lcnt4
[ stepo
[=lscan2m
=lgp_model
#ec_phys_dv
- #raddiv
- #call_sl
[+ 3 others
- #12 others

I WO S

Showing data from 4,000 samples taken over 4 processes (1000 per process)

PROGRAM MASTER master.F90:1

CALL CNTO masterF90 .84
<unknown> (no debug info)

CALL CNT3 cnt2.F30:79
CALL CNT4 cnt3.F30:319

CALL STEPO(CLCONF, SPA3) cnt4.F30:1088
CALL SCAN2M(CDCONF,LL_TST_GPGFL, LL_DFISTEP, & stepo.F90:306
CALL GP_MODEL (CDCONF, LD_DFISTEP, PTRAJEC) scan2m.F90517
CALL EC_PHYS_DRV (CLCONF, ZSLBUF2, ZPBUPS, ZPBVP, ZPBTP9, ZPBGFLPY, ZEXTRADYN,.. gp_model.F90:648
CALL RADDRV (NGPTOT, NFLDSLB2, NGPBLKS, GMV, GMVS, ZSLBUF2, GFL) gp_model.F90:493

CALL CALL_SL(GFL,YRSL,& gp_model.F0:546

=
i Eonaen

|Allinea Forae 5.0.1-42607 | OpenMP View 4

A s AR A AL -
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Using Allinea Map

e See the DDT/MAP userguide for more information
- [opt/cray/ddt/4.2.1.2_36484/doc/userguide.pdf
- [opt/cray/ddt/5.0.1.3 _42607/doc/userguide-forge.pdf
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Very Simple DDT Example

tar —xzf ~trx/exercises/debug.tgz
cd Debug
compit
edit job.ddt and set DISPLAY
gsub job.ddt
Try setting
- a breakpoint at line 26
- a watch point on nthreads
- a conditional trace point on line 50 for nstep 50
Find the error output and trace output when it fails
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