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Integration #) 0LICH

FORSCHUNGSZENTRUM

* Need integrated tool (environment)
for all levels of parallelization

= Inter-node (MPI, PGAS, SHMEM)
= |ntra-node (OpenMP, multi-threading, multi-tasking)
= Accelerators (CUDA, OpenCL)

 Integration with performance modeling and prediction
* No tool fits all requirements

= |Interoperability of tools
= |ntegration via open interfaces

CCDSC, September 2014 JSC 2
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Scalasca © & VAMPIR ¢ Paraver #) 0LICH

FORSCHUNGSZENTRUM
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Score-P Functionality 0JUL'CH

* Provide typical functionality for HPC performance tools
 Instrumentation (various methods)
= Multi-process paradigms (MPI, SHMEM)
= Thread-parallel paradigms (OpenMP, POSIX threads)
= Accelerator-based paradigms (CUDA)
= And their combination
Flexible measurement without re-compilation:
= Basic and advanced profile generation
= Event trace recording
= Online access to profiling data
« Highly scalable I/O functionality

« Support all fundamental concepts of partner’s tools

CCDSC, September 2014 JSC



Non-functional Requirements #) JULICH

FORSCHUNGSZENTRUM

Portability: support all major HPC platforms
= |BM Blue Gene, Cray X*, Fujitsu K/FX10
= x86, x86 64, PPC, Sparc, ARM clusters (Linux, AlX, Solaris)
- Scalability
= Petascale, supporting platforms with more than 100K cores
 Low measurement overhead
= Typically less than 5%
 Robustness and QA
= Nightly Builds, Continuous Integration Testing Framework
- Easy and uniform installation through EasyBuild
* Open Source: New BSD License

CCDSC, September 2014 JSC 6



Score-P Architecture OJULICH

FORSCHUNGSZENTRUM
: Scalasca
Vampir Trace Analyzer CUBE

Event traces (OTF2) C(Ecl:”l_Jp;g:l p_:_%&e)"s I

Hardware counter (PAPI, rusage) interface

Score-P measurement infrastructure

I I Instrument*)n wrapper I I

Thread-level Accelerator-based
parallelism parallelism

Process-level
parallelism
(MPI, SHMEM)

Source code

instrumentation

User
instrumentation

CCDSC, September 2014 JSC 7
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Score-P Partners OJUUCH
* Forschungszentrum Jualich, Germany

« German Research School for Simulation Sciences,
Aachen, Germany

« Gesellschaft fir numerische Simulation mbH
Braunschweig, Germany

- RWTH Aachen, Germany

» Technische Universitat Dresden, Germany
« Technische Universitat Minchen, Germany
« University of Oregon, Eugene, USA

0 JULICH @ gns UM

FORSCHUNGSZENTRUM

RWTH TECHNISCHE
@ UNIVERSITAT
DRESDEN
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Past Funded Integration Projects #) J0LICH

FORSCHUNGSZENTRUM

GEFOADEAT VOM

SILC (01/2009 to 12/2011)

= Unified measurement system (Score-P)
for Vampir, Scalasca, Periscope

 PRIMA (08/2009 to 10/2013)
= Integration of TAU and Scalasca
. LMAC (08/2011 to 07/2013)
= Evolution of Score-P R
= Analysis of performance dynamics
« H4H (10/2010 to 09/2013)
= Hybrid programming for
heterogeneous platforms
« HOPSA (02/2011 to 01/2013)

Bundesministerium
fiir Bildung
und Forschung

"

Bundesministerium
fiir Bildung
und Forschung

monitoring

CCDSC, September 2014 JSC 9



Current Funded Integration Projects #) J0LICH

FORSCHUNGSZENTRUM

GEFOADEAT VOM

« Score-E (10/2013 to 09/2016)

= Analysis and Optimization of
Energy Consumption

Bundesministerium
fiir Bildung
und Forschung

"

 PRIMA-X (11/2014 to 10/2017)
= Extreme scale monitoring and analysis

 RAPID (04/2014 to 03/2015)
= Enhanced support for node-level
programming models SI E M E N S
= POSIX, ACE, Qt threads
= MTAPI, TBB

CCDSC, September 2014 JSC 10



The Score-P Tool Ecosystem A JOLICH

FORSCHUNGSZENTRUM

TAU ParaProf

Periscope

X ParaPro: uintahts. [FEx=

PerfExplorer

CUBE4
' report "

CUBE4

Online interface report '

Score-P |© |
Scalasca

wait-state
analysis

_ Remote
Vampir Guidance

Instrumented
target
application

OTF2
traces

\ A A 4
\A4

Rank 4
THINPTEEEED g von
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Connect to Vampir trace browser OJULICH

FORSCHUNGSZENTRUM

= cube 4.1.1 livedvd2: scorep_bt-mz_B_4x4 trace/trace.cubex -+

'File' Display Topology Help

Open... Ctrl+0 v‘ ‘Absolute v‘ ‘Absolute v
i?ve as... Citﬂ:\'i E Call tree Flat view [E System tree || Box Plot
=10S€ : E+ [] 0.00 MAIN__ | &[] - generic cluster 7]
Open external... [] 0.00 mpi_setup_ [ - i06r01c20
[ ] 0.00 MPI_Bcast =[] - MPI Rank O
Connect to trace browser > Connect to vampir... ), v_setup_ [10.34 Thread 0
5 ne setup [10.00 Thread 1
Settings > Conn/ct to paraver... p_zones_ []0.00 Thread 2
Screenshot... ” []0.00 zone__starts__ [10.00 Thread 3
l:‘ el ata — ] Willm -

Quit Connect to vampir

trace.cubex

@ Open local file

summary.cubex

[ ] 0.00 Wait at N x
[ ]0.00 N x N Com
[ ] 0.00 Remote Me
0.00 File IJO
0 87 lni % | ‘

Host: |localhost

Port: 30000

File: ‘c[superm uc_exptslscorep_bt-mz_B_4x4_traceltraces.otf2‘ ‘ Browse ‘

To investigate most severe

pattern Instances, connect 10.00 print_results_

] 0.00
to a trace browser... 1 0.00 I

0.00 . . .4 0.00

‘QanceIH oK ‘

[ ]0.00 Thread 2
.00 Thread 3 —

...and select trace file from
_ the experiment directory | ————————

Connect to vampir and display a trace file

CCDSC, September 2014 JSC 12



Show most severe pattern instances #) 0LICH

FORSCHUNGSZENTRUM

= cube 4.1.1 livedvd2: scorep_bt-mz_B_4x4 trace/trace.cubex

File Display Topology Help

‘Absolute v‘ ‘Absolute v‘ ‘Absolute v
[E Metric tree E Call tree Flat view [E System tree [§ Box Plot
G} []0.00 Time ~| &[] 0.00 MAIN__ e eric cluster ]

1 [l 300.91 Execution G} [] 0.00 mpi_set _ i06r01c20
Ct [l 0.00 MPI - [] 0.00 MPI_BcafeCUEERECIEN) b - MPI Rank O
0.01 Synchron_izat_ion 1+ [ ] 0.00 env_set Expand/collapse > ] 0.34 Thread O
-} [ ] 0.00 Communication — [ ] 0.00 zone_se e [10.00 Thread 1
+ [l 0.39 Point-to-point &+ [ ] 0.00 map_zo Hiding > [ ] 0.00 Thread 2
1.38 Late Sender _ - ] 0.00 zone_st@SITIRCENIRIED P2 [ ] 0.00 Thread 3
[ ] 0.00 Late Receiver [ — [ ] 0.00 set_con;j Find items | - MPI Rank 1
[+ [l 0.00 Collective +} [ ] 0.00 initializete ] 0.39 Thread 0
0.00 Early Reduce []0.00 exact_r Find Next []0.00 Thread 1
[]0.00 Early Scan -+ [ ] 0.00 exch_qiEETa {1l WId=Tg, [ ] 0.00 Thread 2 i
0.00 Late Broadcast [] 0.00 copy : [ ]0.00 Thread 3 [
[] 0.00 Wait at N x N EEXRg  Copy toclipboard | - MPI Rank 2
[ ]O.00Nx N Completiol [ ]0.00 MPI_I Min/max values []0.43 Thread O
&[] 0.00 Remote Memory Ac [ ]0.00 MPI I . &~ [10.00Thread 1
= [ 0.00 File 1/0 B 11,38 MPI Vverttenty ot b2 A tfa“ce SN ) 0,00 Thread 2
0.87 Init/Exit &+ [ ] 0.00 adi_ " [ ]0.00 Thread 3
=[] 0.00 OMP — [ ] 0.00 MPI_Barrier =[] - MPI Rank 3
[ ] 0.00 Flush &1 [] 0.00 verify_ O 0.21 Thread O
2.17 Management — [ ] 0.00 MPI_Reduce [ ]0.00 Thread 1
=+ [ ] 0.00 Synchronization — [ ] 0.00 print_results_ [ ] 0.00 Thread 2
22.99 Barrier 5 L[] 0.0Q » . . .00 Thread 3 -
| — o Select “Max severity in trace
0,
0.00 138 (0.41%) 337.45/(0.00 browser” from context menu
- = of call paths marked with a

Shows the most severe instance of pattern in trace brows

red frame

CCDSC, September 2014 JSC 13



Investigate most severe instance in Vampir #) J0LICH

FORSCHUNGSZENTRUM

Trace View - /home/geimer/cc/supermuc_expts/scorep_bt-mz_B_4x4 trace/traces.otf2* - Vampir
File Edit Chart Filter Window Help

ENLEOTERLE BA .

Timeline Function Summarv
8.97 s 8.98s 8.99s 9.00 s All Processes, Accumulated Exclusive Time per F...
: : : : 100 ms 0 ms
Rank 0 ' |OMP_LOOP
Rank 0.2 51972ms | |OMP_SYNC
Rank 0.3 2.604 ms | Application
Rank 1 1.36 ms 1OMP_PARALLEL
Rank 1.1
Rank 1.2
Rank 1.3
Rank 2 Context View
Rank 2.1 = = Master Timeline@ ‘ -+
Rank 2.2 Property ‘Value
Rank 2.3 Display Master Timeline
Rank 3 Type Function
: Location Rank 1
Rank 3.1 : il 1] Function MPI_Waitall
Rank 3.2 i [T Function Group MPI
Rank 3.3 IIME®  |nterval Begin 8.970936 s
Interval End 9.005224 s
: . . Duration 34.287612 ms
Vampir will automatically o
M Application
zoom to the worst = FLUSH
: : : M MPI
instance in multiple steps B OMP_LOOP
- - M OMP_PARALLEL
. (i.e., undo zoom provides .| mOMPISYNC

more context

CCDSC, September 2014 JSC 14



Integration of Measurement and Modelling #) J0LICH

FORSCHUNGSZENTRUM

- Example: DFG SPPEXA Catwalk Project

Input

*Set of performance
measurements (profiles) on
different processor counts
{P1, ---» Pmaxt W/ Weak scaling

*Individual measurement broken
down by program region (call
path)

Y

_,| Performance Performance Modell N
measurements profiles generation

Output

-List of program regions (kernels)
ranked by their predicted
execution time at target scale p; >

pmax

*Or ranked by growth function
Py = )

________________________ Kernel
refinement 8

\
Performance . Comparison
extrapolation | Ranking with user
2 of kernels | | expectation

Accuracy ~-Yes
saturated?
No

\
Statistical | _____ : Model |
quality control refinement | -

CCDSC, September 2014
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Showcase

#)  0LICH

] = = ] =
[race Visualization with Vampir
v Trace View - fhome/Feliz/working//traces/references/lulesh/out ot F - Vampir v e )
File Edit Chart Filter Window Help
- 1 e i i
EnLEOTIER —ﬁ p!h-sss.M‘WHHHHHI
Timeline Funckion Summary
1.27s 1.28s 1.31s 1.32s 1.33s 1.34 s 1.35s 1.36 s 1.37 s 1.38 s 1.39s All Processes, Accumulated Exclusive Time per Function
H H H H H H 0.3s 0.2s 0.1ls 0.0s
M P"’:SEE o ! | 1 0.376 5 8 i$omp for @lulesh.cc:810 (=
Thr...0:1 1 [BE48 e T gomp for @lulesh.ce: 1037
¥Process 1 [ I | 0.173 5 1gomp for @lulesh.cc: 1538
Thr...1:1 — | &) I$omp for @lulesh.cc:549 I
~ Process 2 H_ MPI Allreduce
Thr...2:1 H P ‘$nmp for @lulesh.cc: 1646
*Process 3 [ [ bl 1 76.526 ms I$omp for @lulesh.cc:593
Thr.z:1 | il : [ 72.572 gussr
~process 4 [ | m 65.961 : '$omp for @lulesh.cc:997
Thr.4:1 | . ] 53.561im: E I$omp for @lulesh.cc: 1798
* Process § ﬁ— M 45.661 I$omp for @lulesh.cc: 2040
Thr...5:1 | | TR F 43.17 ms ! '$omp for @lulesh.cc:2127
vorocess 6 TR " VR — 34.834 ms E i$omp for @lulesh.cc: 2086
6 FH 32.912 ms lomp for @lulesh.cc:2253
'P:;ressfs?l . | isa;sgms [ i:ump :ur g:u:ss:.cc:i;::
R——— (— 21 ms t$omp for @lulesh.cc:2
T 751 1 20.454 ms EMDLpWa\taH
19.013 ms D I$omp for @lulesh.cc:310
18.767 ms Epara\ls\ region
16.979 ms '$omp for @lulesh.cc:2264
H 13.446 ms D lfomp for @lulesh.cc:1142
Values of Metric "Critical Path" over Time in H H H H H H H B 11:603 ms I$omp for @lulesh.cc:1171
rocess 0 [ I I I (111K [ 1 [N — N N S 117 (1 [T I 101916 ms H $omp for @lulesh.cc:2073
ea [ W ([T m L T ? =
: : - : : : : ; = | TraceInfo @ -+
T praperty Voue
0.0 o1 02 0.3 0.4 05 0.8 0.7 08 0.8 1.0 = File fhome/felis/working/traces /references/lulesh/out
Values of Metric "Waiting Time (log10)" over Time in Creator
process o[ | | I-I_ \-IHIIIH | \I\I\IIIHII\ 1 I-_— [ T 0 0 LT T | 13 sipha-130702
Thread 0:1 [ ] \I | \ LI \IIIIIII r 1 TNNIRNRENAUTNTTITTT [ EpnaTiee
process 1 IS I N I S N 11 11 || 11155 Y [ I NN W (1 (11 [ L[| e errecesess de
Thread 1:1 _ IH \ I\IH L ITLL 110 LN ETTRRTITINT
process2 1[N I R I i T 7 T ] ]
Thread 2:1 -- \ \ | . [T ]
Process 3 II--__-_IIII (11| TN _I-_ T INIAT IIHHIHHIH_II
Thread 3:1 [ T T I M |
process + NN NN N I | N 111 II‘ I —I-__I-I_IIIE Hlll\ I| |HI\I\I\Il_II
Thread 4:1 _
process s 1N N I I I [ T ——""7 [ 7" T 1 M1 1111
Thread 5:1 N N 111 | ] III\I 17—
Pracess & (1] | | I [Tl I
Thread 6:1 [ [ 17l IIH |||| [l \HI—-__ I-II--IHIII 1R[] —
eSO 1 | T [ 0 7 1 [ [ 7T [ T T T TN ]
Thread 7:1 IH I\ Il __--I-I\Illl LT | ——

[l |

@ heise online - IT-News, Nachrichte (schmit01) uts.Fz-ressendorf.de — () picongpu - NetBeans IDE 8.0 () Axel Hubl

E = jacobi_blame_gpu - Dolphin
m©

CCDSC, September 2014
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Showcase #) 0LICH
Trace Visualization with Vampir

v Trace View - fhome/Felix/working/traces/out_traces/jacobi_gpu_10.0tF* - Vampir (RARERY X
File Edit Chart Filter Window Help

|0,0 s |
E ]
Timeline (A X Function Summary
0.0s 0.5s 1.0s 1.5s 2.0s 2.5s 3.0s 3.5s 4.0 s 4,55 [ All Processes, Accumulated Exclusi...
; ; H H : - _ H 10s 5s Os
vProcess 0 | 0 g I : : | : ; | oMP-LoOP
T T T T s s
7hr...0:2 | N IO O e e T RRIEE 0 3.2245 [ CUDRV_aPI
toe..0:3 [ il il il 2.499 s M1
cuo...o:+ | 0.392 5 | Application
~erocess 1 | I 1Y e e 0.246 5 | omp-synC
thr...1:1 | N O 1 1 OOV V0T A O N PO e e e e e e 27,501 ms | OMP-PREG
thr...1:2 | I {1 Y O e R Ay 11.787 ms | OMP
thr....1:3 | I O e :
cuo...1:«+ | Context View
d : : : : : : : : : = | 5= Master Timeline 0 | -
| , T l o
0 _ 1 2 _ 3 _ 4 5 _ 6 _ 7 LS e ]
Values of Metric "Time on Critical Path" over Time in J@ Type Function
Process 0 Location CUDAf1:1] 1:4
Thread 0:1 : : : : : : : : : Function Mjacobi_kernel
Thread 0:2 : : : : : : : : : Function Group MlcUDA_KERNEL
Thread 0:3 | : : : : : : : _ Interval Begin 4,481949 s
CUDA[...] 0:4 : : |0 | : : : |11 RN Interval End  4.484113 s
Process 1 | : : Duration 2.164008 ms =
Thread 1:1 T —
. ! : : : : : : : : : - unction Legen =
Thread 1:2 ; : : : : : : i . | Application =
Thread 1:3 | : : : : : : VT API
CUDAL..] 1:4 : [T _ ] : L1 OMP-PREG
o L
[ 1 . . . . | B prHReaD
oM 5M 10 M 15 M 20M 25 M 30 M B cupa_syne L
[4] B
2115

CCDSC, September 2014 JSC 17



Showcase #) 0LICH
Wait-State Analysis with Scalasca

FORSCHUNGSZENTRUM

[ @) cube 4.2 - geimer/summary._{opo cube gz

File  Display Topology Help
Absolute w  Absolute ~  Peerpercent
‘ Wetric tree

B cantree Flatview

@
o
x

3.65e5 Time (sec )

[0 0 Synchronizations (occ )

3.79e9 Communications (occ )

[ 1.59e13 Bytes transferred (bytes )
3.61e5 Computational imbalance (sec)

>

[ systemtree | ] BoxPiot | [@] Topologyo | [ sarh
= 3.65e5 ice_comp_metice_run_met_ -
4 54210 Visits (occ)

ot

0>

<[

] > <[

<
] >
0.00 3.65e5 (100.00%) 3.65e5) ‘U 00

v

) >
3.6525 (100.00%) 35595| 000 . pepe 10009
Selected "31.96 ice_comp_mctice_run_met "

Courtesy John M. Dennis, NCAR
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Showcase

Wait-State Analysis with Scalasca

JULICH

FORSCHUNGSZENTRUM

CCDSC, September 2014

JSC

w e cube 4.2 - geimer/summary_topo cube gz ORI
File Display Topology Help
Absolute w  Absolute ~  Peerpercent v
[ wetrictree B cantree E| Flatview E System tree I:| Box Plot E| Topology 0 | [ earth
B+070.00 Time (sec) 2 | B00.00ice_comp_metice_run_mct_ o “
[ 2.00e5 Exacution [l L0 0.00ice_timers.ice_timer_start_ [ [
B 010.00 MPI [0 0.00 per_mod.t_barrier_
[10.00 Synchronization -0 0.00 perf_mod.t_start_
L O 0.00 Collective {00 0.00 shr_file_mod shr_file_getlogunit_
[ 0.00 Communication [ 0.00 shr_file_mod.shr_file_getloglevel_
[ 1.28e5 Point-to-paint [0 0.00 shr_file_mod.shr_file_setlogunit_
[ 2.63e4 Collective 63 [0 0.00 seq_cdata_mod.seq_cdala_setptrs_
[ 0.00 InivExit IO 0.00 seq_infodata_mod seq_infodata_getdata_
[ 0.00 Overhead [ [ 0.00 seq_timemar_mod.seq_timemar_eclockgetdata_
(- @ 4.54210 Visits (occ ) B 5483.71 ice_comp_mct.ice_import_met_
£ 0 0 Synchronizations (occ) (00 0.00ice_timers.ice_timer_stop_
O 0 Pointto-point [ 0.00 pef_modt_stopf_
[0 Sends &[] 0.00 ice_calendar.calendar_
[ 0 Receives B[] 0.00ice_diagnostics.init_mass_diags_
[0 Collective (- 0.00 ice_fluxinit_flux_atm_
EF 0 0 Communications (oce) [ 0.00 ice_fluxinit_flux_oen_
10 Point-te-paint &[0 0.00 ice_step_mod.prep_radiation_
O 1.87e9 Sends £ [0 0.00 cice_runmod.step_therm1_
[ 18729 Recaives [ [ 5057.45 ice_step_mod.step_therm2_
10 Collective &1 0.00 ice_step_mod.step_dynamics_
5.88e7 Exchange [0 0.00 ice_flux.init_history_dyn_
O 0As source [ 0.00 perf_modt_startf_
O 0 As destination [J0.00 ice_dyn_evp.evp_
& O 0 Bytes transferred (bytes ) [ 0.00 per_mod.t_barrier_ 1 1
1 0 Paintto-point [0 0.00 per_mod.t_starl_ ’L‘\:nuar”j{rl T %:[‘LL
E 212012 sent -0 0.00ice_blocks.get_block_ A
[ 21212 Received 01 0.00 ice_dyn_svp.evp_prepl_
[10 Collective [ 0.00 peri_mod.t_stopf_
[0 5.8412 Outgoing 63 @ 5922.44 ice_houndaryice_haloupdate2di4_
[ 5.84e12 Incoming [ [J0.00 ice_grid.to_ugrid_
&= [ 0.00 Computational imbalance (sec ) & [ B049.93 ice_arid t2ugrid_vector_
3 1.80e5 Qverload 7 0.00 ice_dyn_svp.evp_prep2_
L @ 0.00 Single participant £ 0.00ice_mechred.ice_strength_
2881 .86 Underload [ [ 3325.61 ice_boundaryice_haloupdate2drs_
B 17765 Non-participation &[] 0.00 ice_boundaryice_haloupdate3drs_
L @ 0.00 Singularity [ 350.53 MPI_lrecy L
1449.66 MPI_lsend
[ 2.3824 MPI_Waitall
[ 0.00 ice_boundaryice_halomask_
O 0.00ice_dyn_evp.stress_
[ 0.00iea_dyn_evp stepu_
[ 0.00 ice_boundaryice_halodestroy_
& [ 30.74 ice_boundaryice_haloupdate_stress_
I [ 0.00 ice_dyn_evp.evp_finish_
B0 0.00ice_grid u2tgrid_vectar_
[0 0.00 ice_timers.ice_timer_start_
£ 01 0.00 ice_boundaryice_haloupdate2drd_
[ 12.94 MPI_Irecv
49 87 MPI_lsend
[ 1.7224 WPI_Waitall
U 7 0.00 ice_timers.ice_timer_stop_ o
v [ 0.00ice_aridto_tarid v
<([ > <[
|u.uu 1.29e5 (35.43%) 3 a5e5| ‘u 00 17224 (13.34%) 1 2995| 0.00 100.00 100.00]
[
~

Courtesy John M. Dennis, NCAR
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Showcase

Wait-State Analysis with Scalasca

. |

File  Display Topology Help

cube 4.2 : geimer/summary_topo cube gz

JULICH

FORSCHUNGSZENTRUM

Absolute w  Absolute ~  Peerpercent v
[ wetrictree B cantree E| Flatview E System tree l:| Box Plot E| Topology 0 | [ earth
B+ (1 0.00 Time (sec) 2 | Bt 31.96 ice_comp_mctice_run_mct_ = =
[ 2.00e5 Exacution [ - 20 ice_timers ice_timer_start_ [ [
£ 01 0.00 MPI 1.68 perf_mod.t_barrier_
[10.00 Synchronization 16.56 perf_mod.t_stari_
L O 0.00 Collective 24 shr_file_mod.shr_file_getlogunit_
[ 0.00 Communication 0.13 shr_file_mod shr_file_getloglevel
O 1.28e5 Point-to-point 0.88 shr_file_mod.shr_file_setlogunit_
[ 2.63e4 Collective 22 seq_cdata_mod.seq_cdata_setplrs_
[ 0.00 InivExit ([ 1.86 seq_infodata_mod.seq_infodata_getdata_
[ 0.00 Overhead & W 74.50 seq_timemgr_mod.seq_timemar_eclockgetdata_
(- @ 4.54210 Visits (occ ) B 672.83 ice_comp_mcLice_import_mct_
£ 0 0 Synchronizations (occ) 4.39ice_timers.ice_timer_stop_
O 0 Pointto-point 2546 perf_modt stopf_
[0 Sends B 87 ice_calendarcalendar_
[ 0 Receives B I 242.56 ice_diagnostics.init_mass_diags_
[0 Collective 244.30 ice_fluxinit_flux_atm_
EF 0 0 Communications (oce) = 17.01 ice_fluxinit_flux_ocn_
10 Point-te-paint & I 269.33 ice_step_mod.prep_radiation_
O 1.87e9 Sends 63 @ 1.3524 cice_runmod.step_therm1_
[ 18729 Recaives =3 314 80 ice_step_mod step_therm2_
10 Collective &+ 106.36 ice_step_mod step_dynamics_
5.88e7 Exchange 505.84 ice_flux.init_history_dyn_
O 0As source 13.70 per_mod.t_startf_
O 0As destination 3524 87 ice_dyn_evp.evp_
& O 0 Bytes transferred (bytes ) - 16.82 perf_mod.t_barrier_
1 0 Paintto-point I 197.13 per_mod.t_start_
212012 Sent [ @ 13704 ice_blocks get_black_
[ 21212 Received i 82,81 ice_dyn_evp.evp_prepl_
10 Collective b @ 1323.18 perf_mod.i_stopf_
[0 5.8412 Outgoing £ [ 72.31 ice_boundary.ice_haloupdate2di4_
[ 5.84e12 Incoming G W 117.99 ice_agrid-to_ugrid_
&= [ 0.00 Computational imbalance (sec ) =3 2013 ice_grid t2ugrid_vector_
3 1.80e5 Qverload - W 264.17 ice_dyn_svp.evp_prep2_
L @ 0.00 Single participant 3 [ 847 33 ice_mechred.ice_strength_
2881 .86 Underload 311 ice_boundaryice_haloupdate2dr_
B 17765 Non-participation & 921532 ice_boundaryice_haloupdate3dra_
L @ 0.00 Singularity 0 0.00 MPI_Irecy L
O 0.00 WPI_Isend
[ 0.00 MPI_Waitall
|- I 80.28 ice_boundary.ice_halomask_
2764 ice_dyn_evp.stress_ B
(- 4931.72 ice_dyn_svp.stapu 5 £
581 ma_huin\;a?ympe_hapméastmy_ o A r-rl‘ﬂ"r"-'"""-'"'r"-'ﬂl-'l-_';lq -
T saracecam oo imon S e i
B 33.17 ice_grid u2tgrid_vector_
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Showcase: TerrSysMP A jOLICH
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Advection

- Scale-consistent | %

highly modular
integrated
multi-physics
sub-surface/surface
hydrology-vegetation
atmosphere
modelling system

* Fully-coupled MPMD simulation consisting of
= COSMO (Weather prediction)
= CLM (Community Land Model)
= ParFlow (Parallel Watershed Flow)
= OASIS coupler
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Success Story: TerrSysMP

Identified several sub-components bottlenecks:
= |nefficient communication patterns
= Unnecessary/inefficient code blocks
= |nefficient data structures

Performance
of sub-
components
Improved

y factor of 2!

Scaling
improved from
512 to 32768
cores!

CCDSC, September 2014
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Score-P Development #) OLICH

FORSCHUNGSZENTRUM

 New features of the current Score-P 1.3 relase

= |nstrumentation and monitoring of
Pthreads and SHMEM parallel applications

= Platform support for the K Computer and
Fujitsu FX10 systems added

* Features under development
= Sampling as less intrusive alternative to instrumentation
= Support for the OpenMP tools interface

Handling of new MPI 3 functions

Support for the Intel MIC (native and offload model)

= Recording MPI, user, and hardware topologies
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Questions?

CCDSC, September 2014

Check out
http://www.score-p.org

Or contact us at
support@score-p.org

JSC

RRRRRRRRRRRRRRRR

24



