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Scalasca Overview #)j0LICH

FORSCHUNGSZENTRUM

- Goal
= Measure and analyze performance of parallel programs

« Context
= “Real-world” HPC applications
= Batch processing, space sharing
= Large distributed memory machines

« Our focus
= Extreme scalability
= Portability
= |ntegration
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Increasing Importance of Scaling

SUPERCOMPUTER SITES

«  Number of Cores share for TOP 500 June 2012

* Average system size: 26,904 cores
* Median system size: 13,104 cores
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Portability: Supported Platforms A) )0LICH

FORSCHUNGSZENTRUM

* Instrumentation and measurement only
(visual analysis on front-end or workstation)

= Cray XT3/XT4/XT5, XE6, XK6

= |IBM BlueGene/L, BlueGene/P, BlueGene/Q
= NEC SX8 and SX9

= K Machine?

* Full support
(instrumentation, measurement, and automatic analysis)

= Linux I1A32, IA64, x86 64, and PPC based clusters

= |BM AIX Power3/4/5/6/7 based clusters

= SGI Linux 1A64 and x86 64 based clusters

= SUN/Oracle Solaris Sparc and x86/x86 64 based clusters

CHANGES 2012 JSC 4



Known Installations of Scalasca

Companies
Bull (France)

Dassault Aviation
(France)

EDF (France)

GNS (Germmany)
MAGMA (Germany)
RECOM (Germmany)
Shell (Netherlands)

Sun Microsystems (USA)
Qontix (UK)

Research /HPC Centres
ANL (USA)
BSC (Spain)
CEA (France)
CERFACS (France)
CINECA (Italy)
CSC (Finland)
CSCS (Switzerland)
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Research / HPC Centres (cont.) Research /HPC Centres (cont.)

DLR (Germany)

DKRZ (Germany)

EPCC (UK)

HLRN (Germany)

HLRS (Germany)
ICHEC (Ireland)
IDRIS (France)
JSCC (Russia)
LLNL (USA)
LRZ (Germany)
MSU (Russia)
NCAR (USA)
NCSA (USA)
NSCC (China)
ORNL (USA)
PSC (USA)
RZG (Germany)

JSC

SARA (Netherlands)
SAITC (Bulgaria)
TACC (USA)

Universities

RPI (USA)

RWTH (Germany)
TUD (Germany)
UOregon (USA)
UTK (USA)

DoD Computing Centers (USA)

AFRLDSRC
ARLDSRC
ARSCDSRC
ERDCDSRC
Navy DSRC
MHPCCDSRC
SSC-Pacific



Integration #) )0LICH
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* Need integrated tool (environment)
for all levels of parallelization

= |nter-node (MPI)
* |ntra-node (OpenMP, task-based programming)
= Accelerators (CUDA, OpenCL)

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

= Interoperability of tools
= |ntegration via open interfaces
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The Scalasca Project #) JULICH

FORSCHUNGSZENTRUM

- Scalable Analysis of Scal asca ,

Large Scale Applications
http://www.scalasca.org/
« Approach

= [nstrument C, C++, and Fortran parallel applications
= Based on MPI, OpenMP, SHMEM, or hybrid

= Option 1: scalable call-path profiling

= Option 2: scalable event trace analysis
= Collect event traces

= Search trace for event patterns
representing inefficiencies

= Categorize and rank inefficiencies found ,J JUL|CH

» Supports MPI 2.2 (P2P, collectives, RMA, 10) R
and OpenMP 3-0 (exceptlon neStIng) <o; German Research School

for Simulation Sciences
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Example Patterns #)j0LICH
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process
process

y
y

timer time'
(a) Late Sender (b) Late Receiver

A 4

process

]

v

ime _ time
(c) Late Sender/ Wrong Order (d)WaitatN x N

[IENTER [ EXIT B SEND [ORECV W COLLEXIT
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Optimized measurement configuration

A jOLICH
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Measurement [} Summary
library report

\ 4

HWC I
» Localevent — +  |h .
Instr. > fraces o Parallel wait Wait-state

target —> — 3| state search report
application -

\ 4

Report
manipulation

—

Where in the Which

Which problem?
Instrumented Y program? process?

executable
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Summary analysis sweep3D@294,912 BGP

. Cube 3.3 QT: zdv176/epik_sweep3d _vn294912_sum.cube.gz
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Trace analysis sweep3D@294,912 BGP A) 0LICH
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° 10 m i n " _ Cube 3.3 QT: zdv176/epik_sweep3d_vn294912_trace.cube.gz
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Current research #)j0LICH
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«  Work in progress:
= Further scalability improvements

= |ntegration with trace visualizers (Paraver, Vampir) and Rogue
Wave TreadSpotter

= |ntegration with MAQAO binary instrumenter

*  Medium term:
= Further scalability improvements
= Phase analysis
= Root cause analysis
= Support for emerging programming paradigms
= Asynchronous tasks (CUDA, OpenCL, HMPP, OMPSs...)
= One-sided communication (PGAS, armci, shmem...)
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CUBE: > 3D = Folding (e.g. AB-CDE-CT)

m Cube 3.0 QT: epik_jacobi_32p131072_sum/summary.cube.gz
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File Display Topology Help
HEIDN®E®EEE Mxrot 200 $y-rot 30 $ HF v
Own root percent v |Metric selection percent v | Peer distribution v
Metric tree Call tree | Flat view System tree  Box Plot | BGQ Hardware Topology | Threads x Pro < »
& [10.00 Time '_‘] &t [] 0.00 main ; [
0.01 Execution | G+ (1 0.00 Init |
& O 0.00 MPI ] 0.00 MPL_Init
(] 0.00 Synchronization | O 23.54 MPI_Bcast |
£+ (] 0.00 Communication | - [] 0.00 InitializeMatrix |
0.01 Point-to-point & [ 0.00 Jacobi
0.07 Collective HE (] 0.00 ExchangeJacobiMpiData | | -_— -  a
3.87 Init/Exit 75.96 MPI_Allreduce _— - - = = = =
96 05 Overhead | &+ [l 050 CheckError | =____— |
— [ 100.00 Visits | &+ [ 0.00 MPI_Finalize | - ¥
&+ [] 0.00 Synchronizations ——— 4
&1 [ 100.00 Communications | | .- > 3 |
+ 100 .00 Bytes transferred | | ————  — + |
100.00 Computational imbalance ———— 3
| | = |
| | |
| | |
| i | i ..J
~
| I LY
< 8 <>
| |
\J )
Y )
w W
< g <> < JI<>
0.00 0.07 100.00{ |0.00 7596 100.00]|0.00 0.00 100.00
121061 7% 1.83e6]|0.00 319 63 (75.96%) 1210.61{|0.00 I +/- 0.01
. R I
CHANGES 2012 JSC

13



CUBE: > 3D = Folding (e.g. AB-CDE-CT)  #JJULICH
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CUBE: > 3D = Folding (e.g. ABC-DECT)

m Cube 3.0 QT: epik_jacobi_32p131072_sum/summary.cube.gz
File Display Topology Help
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CUBE: > 3D = Selecting
(e.g. A,B,C,D1,E1,C6,TO)

m Cube 3.0 QT: epik_jacobi_32p131072_sum/summary.cube.gz
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Own root percent v

Metric selection percent v

Peer distribution

A jOLICH

FORSCHUNGSZENTRUM

[2]=] [x]

~
Metric tree Call tree | Flat view System tree  Box Plot | BGQ Hardware Topology | Threads x Pro < »
& [10.00 Time 1‘] &+ [] 0.00 main ; ':]
0.01 Execution | G+ (1 0.00 Init | |

& O 0.00 MPI ] 0.00 MPL_Init

] 0.00 Synchronization |
&+ ] 0.00 Communication |
0.01 Point-to-point

3 87 Init/Exit
96.05 Overhead |
— [ 100.00 Visits |
&+ [] 0.00 Synchronizations
&+ [l 100.00 Communications |
- 100.00 Bytes transferred
100.00 Computational imbalance

0.07 Collective (i

O 23.54 MP|_Bcast |
= [ 0.00 InitializeMatrix
& [ 0.00 Jacobi

75.96 MPI_Allreduce
&+ [l 0.50 CheckError |
&[] 0.00 MPI_Finalize |

(] 0.00 ExchangeJacobiMpiData | |

I I o
~
| | <8 e v
| | all
\w lw
~ n old all all 1 B
- R b A B E CorelD HW Tt
< <> <@ <>
0.00 0.07 100.00| (0.00 75.96 100.00(|0.00 100.00
0.00 1210.61 (0.07%) 1.83e6{{0.00 319,63 (75.96%) 1210.61[{0.00 0.01
[ R 1 I

CHANGES 2012

JSC



A )0LICH

FORSCHUNGSZENTRUM

Trace analysis bt-mz@524,288 BGQ
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Time-series profiling !)JUL'CH

* Most simulation codes work iteratively

« Growing complexity of codes makes performance behavior
more dynamic

= Different frequency of certain calculations

= Adaptation to changing state of computation

= Changing load distribution

= External influence (e.g., dynamic reconfiguration)

MPI point-to-point MPI point-to-point Execution
256
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128

Time [s]
=] —_— 2 w + w =)} ~ o0 K=

1

96

64

1

32
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Iteration #

Iteration # Iteration #
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Time-series profiling OJUL'CH

» Challenge — profile size grows with iteration count
« Solution — online compression

* Previous work

= Prototypical online implementation for MPI
« Current objective

= Create hybrid online version
«  Status

= Needs more work

CHANGES 2012 JSC 19



Scalasca = Vampir/Paraver integration A JOLICH
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* Objective
* |ntegration of Scalasca’s interactive report explorer with
Vampir or Paraver

= Will allow the detailed investigation of the most severe
Instances of inefficiency patters identified by Scalasca

- Status
= First version available as of Jul 2012 (V1.4.2)

CHANGES 2012 JSC 20



Open
Close
Open external

Close external

Settings
Dynamic loadi

Screenshot
Quit

solve 2-5.cube

Scalasca = Vampir/Paraver integration
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Scalasca = Vampir/Paraver integration

File Display Help
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Expand largest
Eind items

Find Next
Unmark items

Info

Online description

Statistics

60.24 301

Pracess 39 |
Process 40,
Process 41
Process 42 |

Ready

Process 43 |
Process 44 |
Process 45 |
Process 46 |
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" _ Vampir - Timeline

2:06,6

0.01 Process 1
0.01 Process 2

[] 0.00 wif_get_dm_communicator
] 0.00wif_get nproc

2:06,7 21068 2:06.9 2:07.0 2:07.1 2:07,2 BT 2:07,4
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Scalasca = Vampir/Paraver integration A JOLICH

FORSCHUNGSZENTRUM

File Display Help
@@]@]@x-rot:[%z ]%ly-rot:lBg ]%I

Absolute +| | Absolute . . .
| 7 | _ Vampir - Identified Marker [=][a] [x]
Metric tree Calltree || :
Location t procesz 56
&3+ [10.00 Time 2l =5 00.009) Time : 0,346 =
3 I 52.44 Execution 104 Marker t Severe Performance Pattern Instance (1)
& [ 0.00 MPI Do.n e & Tt e el £ e 78
I:l} |:| 0.00 Communication l:‘ 0.0 ESCP1IPT10M ¢ mpl_wWalt_nxn 4T chode
0.02 Collective []o.q
[] 0.00 Early Reduce 7 Vampir - Timelight
] 0.00 Late Broadcast W .,
0.68 WaitAthxN Process 0 JERY
3.41 P2P Frocess ¢
[] 0.00 Late Receiver At
L [ 0.00 Messages in Wrong Order | | fresee 5
1.70 Late Sender ECEiZii %)
L @ 1.99 Messages in Wrong Order| | roees 12
- [10.0010 ey
— [ 0.00 Ini/Exit s &2
=[] 0.00 Synchronization o &7
& ] 0.00 Barrier B
] 0.00 Barrier Completion pE=R
(] 0.00 WaitAtBarrier ECEiZii gg
L[] 0.00 Overhead Eiﬂiiii 2
= . 2.53e5 Visits Er‘ncass gg
e £
Process 31
Process 32
P Process 33
Process 24
E o
% Froces 3
0.000000 0.684595 (1.136389%) 60.24307| rroces 40
' S :
Ready = = F
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Root Cause Analysis

* Root-cause analysis

= \Wait states typically caused
by load or communication
imbalances earlier in the
program

= Waiting time can also
propagate (e.g., indirect

A jOLICH

FORSCHUNGSZENTRUM

 Approach (work in progress)

Distinguish between direct
and indirect waiting time

Identify call path/process
combinations delaying other
processes and causing first
order waiting time

waiting time) = |dentify original delay
= Goal: Enhance performance

analysis to find the root

cause of wait states

C foo () () Recv - 1O

Indirect wait Direct wait
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Example: CESM Sea Ice Module OJULICH
La.te Send er FORSCHUNGSZENTRUM

m Cube 3.4 QT: Experiments/epik_trace_filtercice_D_T62g16.4096.120304-162028.topo.cube.gz [=][=] [=]
File Display Topology Help

Absolute v | |Absolute v |Peer distribution v
Metric tree Call tree = Flat view Topology 0 Topology 1 Virtual topology < =
0+ ] 0.00 Time - 11.40 ice_comp_mct:ice_run_mct (10C ~ T e o

= [ 1.83e5 Execution
=+ [l 0.34 MPI
3.21e4 Synchronization
=+ [] 0.00 Communication
£+ [ 1.18e5 Point-to-point
t ] 1.74e5 Late Sender
[ 0.02 Late Receiver
& [ 1.06e5 Collective

482.96 ice_comp_mct:ice_import_r
[ 1.42e4 ice_step_mod::step_therm2
= [ ] 0.00 ice_step_mod::step_dynamics |
Ct [ ] 0.00 ice_dyn_evp:evp (0.00%)
[l 2005.90 ice_boundary:ice_he

[ 3536.37 ice_grid::t2ugrid_vec |
[l 1792.13 ice_boundary:ice_he |
[ ] 0.00 ice_boundary::ice_halouj |

D 0.00 Init/Exit L[] 1.13e5 MPI_Waitall
[]1 0.00 Overhead [ 1533.09 ice_grid::u2tgrid_vec |
2.73e10 Visits [+ 1.86e4 ice_transport_driver::trans

38 1.09e4 ice_state::bound_state
g 8529.44 cice_ “runmod: coupllng pre | £
0.00 ice hlstory sice_write_hist (0.00 | Fr

2.17e6 Synchronizations

1.87e10 Communications

1.91e13 Bytes transferred

9.58e4 Computational imbalance
2.82eb Short-term delay costs
2.76eb Delay costs

0.00 Wiait states (direct vs. indirect)
[L1 1.45e5 Direct wait time

[[1 1.40e5 Indirect wait time

2.22 ice_history_write: icecdf (10
&+ [l 18.60 piodarray::write_darray_ |

2.85e5 Wait states (propagating vs. t¢
201.86 Critical path profile
6.

ﬂﬂﬁ“lﬂﬂﬂﬁﬂﬂﬁﬁ |

|
|
|
|
|
|
|
|
|
|
|
l
|
:

B o e e e ———————————

L

08e5 Performance impact
< ] <> < [ ] <> < | <>
0.00 1.74e5 (26.44%) 6.14e5( (0.00 1.13e5 (64.73%) 1.74e5|10.00 0.00 100.00
. -

CHANGES 2012 JSC 25



Example: CESM Sea Ice Module

A jOLICH

FORSCHUNGSZENTRUM

Direct Wait Time

m Cube 3.4 QT: Experiments/epik_trace_filtercice_D_T62g16.4096.120304-162028.topo.cube.gz

File Display Topology Help

3.21e4 Synchronization
= [ ] 0.00 Communication
=t [ 1.18e5 Point-to-point
[] 1.74e5 Late Sender
0.02 Late Receiver

[ 1.06e5 Collective

[J 0.00 Init/Exit
[] 0.00 Overhead
2.73e10 Visits
2.17e6 Synchronizations
1.87e10 Communications
1.91e13 Bytes transferred
9.58e4 Computational imbalance
2.82e5 Short-term delay costs
2.76e5 Delay costs
0.00 Wiait states (direct vs. indirect)
] 1.45e5 Direct wait time
] 1.40e5 Indirect wait time
2.85e5 Wiait states (propagating vs. t¢
201.86 Critical path profile
6

) O G- [ T O

L S e e - ———————————

Absolute v Absolute v Peer distribution v
Metric tree Call tree = Flat view Topology O Topology 1 | Virtual topology < »
&+ [ 0.00 Time = [J0.00ice_comp_mct:ice_run_mct (0.00 % : e -
&+ [ 1.83e5 Execution 311.34 ice_comp_mct:ice_import_r | aSiSERies
=+ [l 0.34 MPI 5438.88 ice_diagnostics:init_mass_

4386.36 ice_step_mod::step_therm: |
-+ [] 0.00 ice_step_mod::step_dynamics |
£+ [] 0.00 ice_dyn_evp::evp (0.00%)
191.82 ice_boundary::ice_hals |
216.54 ice_grid::t2ugrid_vectc |
202.63 ice_boundary::ice_hals |
£+ [ ] 0.00 ice_boundary::ice_halou}
L ] 2.50e4 MPI_Waitall |
353.54 ice_grid:u2tgrid_vectc |
1.16e4 ice_transport_driver::trans
0.00 ice_state::bound_state
1525.72 ice_boundary:ice_hz
186.12 ice_boundary::ice_hal:
= (B 6511.58 cice_runmod::coupling_pre
0.00 ice_history::ice_write_hist (0.00
14.98 ice_history_write::icecdf (1
1442 53 ice_pio:ice_pio_init
281.19 ice_pio:ice_pio_initde
252.77 nf_mod::pio_def_dim
352.10 nf_mod::def_var_md

u

LR e e e e e e e e — — ———

.08e5 Performance impact 123.11 nf_mod:ing_varid_var
o - . . TP [V SN ARG FpL. SO PRpUSIO
< J <> < i J <> < J <>
0.00 1.45e5 (50.56%) 2.85e5||0.00 2.50e4 (17.26%) 1.45e5| (0.00 0.00 100.00
. -
Selected "ice_state::bound_state"
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Example: CESM Sea Ice Module OJULICH
Indirect Wait Time

m Cube 3.4 QT: Experiments/epik_trace_filtercice_D_T62g16.4096.120304-162028.topo.cube.gz (== [x]
File Display Topology Help
Absolute v Absolute v Peer distribution v
Metric tree Call tree = Flat view Topology O Topology 1 | Virtual topology < »
&+ [ 0.00 Time ~ [10.00ice_comp_mct:ice_run_mct (0.00 = gz -
&+ [ 1.83e5 Execution ‘ 171.63 ice_comp_mct:ice_import_r i ‘
=+ [l 0.34 MPI 6982 .49 ice_diagnostics:init_mass_ o
3.21e4 Synchronization ‘ @ 9775.74 ice_step_mod::step_therm: ‘ b ‘
=+ [] 0.00 Communication ‘ -+ [] 0.00 ice_step_mod::step_dynamics ‘ ‘
=t [ 1.18e5 Point-to-point £+ [] 0.00 ice_dyn_evp::evp (0.00%)
[l 1.74e5 Late Sender ‘ 1814.08 ice_boundary:ice_hz ‘
0.02 Late Receiver ‘ 3319.83 ice_grid::t2ugrid_vec ‘ ‘
[ 1.06e5 Collective 1589.51 ice_boundary::ice_he
] 0.00 Init/Exit ‘ £+ [ ] 0.00 ice_boundary::ice_halou} ‘
- [] 0.00 Overhead | L[] 8.79e4 MPI_Witall |
— [l 2.73e10 Visits ‘ 1179.55 ice_grid::u2tgrid_vec ‘
2.17e6 Synchronizations + [ 1.38e4 ice_transport_driver::trans
1.87e10 Communications ‘ E [ ] 0.00 ice_state::bound_state ‘
1.91e13 Bytes transferred ‘ 7568.44 ice_boundary::ice_hz Fi ‘
9.58e4 Computational imbalance 1586.98 ice_boundary::ice_hsz
2.82e5 Short-term delay costs ‘ =+ [l 2017 .86 cice_runmod::coupling_pre ‘ ‘
2.76e5 Delay costs ‘ £t [] 0.00 ice_history::iice_write_hist (0.00 ‘ ‘
[] 0.00 Wait states (direct vs. indirect) = [l 1.60 ice_history_write::icecdf (10
[ 1.45e5 Direct wait time ‘ 67.67 ice_pio:ice_pio_initdec ‘ ‘
] 1.40e5 Indirect wait time ‘ 61.62 piodarray:write_darray_ ‘ ‘
2.85e5 Wiait states (propagating vs. t¢ + 140.06 ice_diagnostics::runtime_dia
201.86 Critical path profile L 1950.65 ice_restart::dumpfile_pio L L
6.08e5 Performance impact ~ " ~
< J <> v <0 0 | <> v < | Ji <> v
0.00 1.40e5 (49.14%) 2.85e5(|0.00 8.79e4 (62.83%) 1.40e5||0.00 0.00 100.00
N -
Selected "Indirect wait time"
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Example: CESM Sea Ice Module OJULICH
Delay Costs

m Cube 3.4 QT: Experiments/epik_trace_filtercice_D_T62g16.4096.120304-162028.topo.cube.gz
File Display Topology Help

Absolute v Absolute v Peer distribution v
Metric tree Call tree = Flat view Topology O Topology 1 | Virtual topology < »
&+ [ 0.00 Time ~ 59.66 ice_comp_mct::ice_run_mct (66. ~ T
&+ [ 1.83e5 Execution 351.31 ice_comp_mct:ice_import_r : 3
=+ [l 0.34 MPI [l 82.44 ice_shortwave::init_shortwave S H
3.21e4 Synchronization 336.69 ice_diagnostics:init_mass_c : Gt o
=+ [] 0.00 Communication 20042 ice_step_mod::prep_radiatio tH g
=t [ 1.18e5 Point-to-point O 3.16e4 cice_runmod::step_therm1 M
[l 1.74e5 Late Sender 1.01e4 ice_step_mod::step_therm2 . £ i
0.02 Late Receiver 30.28 ice_step_mod::step_dynamic: |
[ 1.06e5 Collective =+ O 2.34e4 ice_dyn_evp:evp (0.04%
] 0.00 Init/Exit 445 .78 ice_boundary::ice_hal:

[] 0.00 Overhead

2.73e10 Visits

2.17e6 Synchronizations
1.87e10 Communications
1.91e13 Bytes transferred
9.58e4 Computational imbalance
2.82e5 Short-term delay costs
2.76e5 Delay costs

796.38 ice_grid::t2ugrid_vectc !
367.41 ice_mechred:ice_stre £ SRR
437 .34 ice_boundary::ice_hali

3639.12 ice_boundary::ice_hz e H &
[ 2742.05 MPI_lrecv .||
2160.76 MPI_Isend

[ 7.38e4 MPI_Waitall

1277.20 ice_grid::u2tgrid_vec

ﬂﬂﬂHDﬂﬂﬂﬂﬂﬁﬁ |

0.00 Wiait states (direct vs. indirect) + [ 2.23e4 ice_transport_driver::trans

] 1.45e5 Direct wait time 2231.08 ice_mechred:ridge_ice

] 1.40e5 Indirect wait time 97.12 ice_itd::cleanup_itd

2.85e5 Wiait states (propagating vs. t¢ =] 5.81 ice_state::bound_state

201.86 Critical path profile 1454 .07 ice_boundary::ice_hs o

6.08e5 Performance impact n 73842ice boundary iice_| hals A ~

ol AAE T S Ml e e

< J <> v < J <> v <0 <> v
0.00 2.76e5 (100.00%) 2.76e5||0.00 7.38e4 (26.75%) 2.76e5[|0.00 0.00 100.00
. - ——

Selected "Delay costs”
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Tool Integration: Score-P Objectives #) J0LICH

FORSCHUNGSZENTRUM

Mainly funded by SILC, PRIMA, LMAC projects

Make common part of Periscope, Scalasca, TAU, and Vampir
a community effort

= Score-P measurement system

Functional requirements

= Performance data: profiles (CUBEA4), traces (OTF2)

= |nitially direct instrumentation, later also sampling

= Offline and online access

= Metrics: time, communication metrics and hardware counters
= |nitially MPI 2 and OpenMP 3, later also CUDA and OpenCL

Current release: V1.0.2 of June 2012 (1.1 soon)
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Score-P Architecture

1}

A jOLICH

FORSCHUNGSZENTRUM

i1

i~

Event traces (OTF2) Call-path profiles (CUBE4) Iﬁg:}gie

TAU
adaptor

supplemental
iInstrumentation
+ measurement

Hardware counter (PAPI)

Score-P measurement infrastructure

Application (MPI, OpenMP, hybrid)

Instrumentation MPIl wrapper

CHANGES 2012
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Score-P Partners q) JULICH
* Forschungszentrum Jilich, 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

’J J U LI C H @ for SHmNIon SciesoRt gn > .I.Lm

FORSCHUNGSZENTRUM

RW\TH TECHNISCHE
@ UNIVERSITAT
DRESDEN
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Funded Integration Projects !)JULICH

FORSCHUNGSZENTRUM

SILC (01/2009 to 12/2011) N
fiir Bildun
= Unified measurement system (Score-P) und Forschung

for Vampir, Scalasca, Periscope
PRIMA (08/2009 to 08/2012)
= Integration of TAU and Scalasca , & ¢
LMAC (08/2011 to 07/2013)

= Evolution of Score-P £ | gesminsteian

= Analysis of performance dynamics arereng

H4H (10/2010 to 09/2013)

= Hybrid programming for ) ITEAZ
heterogeneous platforms

HOPSA (02/2011 to 01/2013) Sy o s

= Integration of system and application g\
monitoring
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The Scalasca Team #)j0LICH

FORSCHUNGSZENTRUM

+ JSC | GRS

Markus Christian Michael Daniel Peter Christian David Marc-André
Geimer Heinrich Knobloch Lorenz Rossel Bdhme Hermanns

™

Marc Pavel Alexandre Brian Anke llja Zoltan
Schlitter Saviankou Strube Wylie Visser Zhukov Szebenyi

e Sponsors

ﬁHELMHOLTZ 3 |1 TEAZ

| ASSOCIATION

INFORMATION TECHNOLOGY FOR EURQPEAM ADVANCEMENT SEVENTH FRAMEWORK
PROGRAMME

Deutsche
Forschungsgemeinschaft

fiir Bildung

Bundesministerium
und Forschung

DFG
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Thank you! A) )0LICH

FORSCHUNGSZENTRUM

H ep ano 600 PR a b e |
File Wiew Help
Metrics Call Fee | Flat Profile System Fee TBpology View
Absolute ﬂ Selection percent w || |Pesr percent -
~=—{] 0.00 Time =l 1.3 solve_nmm = =
F=—] 1479022 Execution ] 0.2 module_tiles .. set_tiles2
0.00 MPI H—l 1.2 rsl lite_init_exch
0.00 Synchronization H—1 9.5 rsl_lite_pack
0.00 Communication [l 2.4 rsl_lite_exch_y
I:g 3639.53 Collective -l 3.7 rsl_lite_exch_x
15824.94 Point-to-point ——1 12.5 module_igwave_adjust .. pf
0.00 MPI |jO [l 0.6 module_igwave_adjust .. dd:
0.00 Init/Exit ——1 0.3 module_igwave_adjust .. pdt
{71 0.00 overhead 1 11.1 module_advection .. adve
Il 2240996053 visits ——1 0.4 module_igwave_adjust .. vto
H—{] 0 Synchronizations ——l 0.7 module_nonhy_dynam .. var
> [l 50227200 Communications @ 3.0 module_nonhy_dynam .. hai
H—ll 1390691467560 Bytes transferrec| | ——{@ 4.3 module_nonhy_dynam .. ep:
H—{lll 50274153042403 CYCLES Ml 0.7 module_advection .. vad2
-l 21015191824572 DATA_ACCESS > 3.7 module_advection .. had2
F=—{] 0 DATA_LOAD ——l 4.0 module_physics_calls .. radi
16894763877779 LOAD_HIT L1|| > 0.3 rdtemp
—=—{l 2.9 module_physics_calls .. turb
10148888948 LOAD_HIT_MEM 0.1 module_tiles .. set_tiles2
b [l 81586047344845 PM_INST_DISP 0.1 module_surface_driver .. ¢
0.0 wrf_debug
2.3 module_sf_myjsfe .. my .
3.4 module_pbl_driver .. pbl_c v
1 0.1 module_physics_calls .. u\r_fj B
4 [ o] | DL | 0
[245,801,627,254 (L4%) | 1.715e+13| [4,390,327,638 (L8%) [ 2.458e+11| 2743355 +- 92.1% [ 1.087e+07
FIIII [] [ ‘ L] IIIIIIIIIII!
|1500><1 |

WRF-NMM weather prediction code on MareNostrum @ 1600 CPUs

http://www.scalasca.org

Scala Sca , scalasca@fz-juelich.de
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Questions? A JULICH
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BACKUP SLIDES
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Scalasca & & VAMPIR € Paraver J JULICH
Status End 2011

TAU
trace

prof / mpiP EPerfDMFj
profile

TAU TAU
-PROFILE L ' profile 3sc >|PARAPROF‘

TAU
-TRACE

1

—EPIL




Scalasca ¢ & VAMPIR & Paraver #) 0LICH
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Status End 2012 ?

‘ — ! prof / mpiP EPerfDM Fj
— profile \

TAU TAU |
‘—PROFILE L I profile | — PARAPROF




OTF-2 Tracing Format #) JOLICH

FORSCHUNGSZENTRUM

« Successorto OTF and EPILOG
« Same basic structure as OTF, EPILOG, or other formats
- Design goals
= High scalability
= Low overhead (storage space and processing time)
= Good read/write performance

= Reduced number of files
during initial writing via SIONIib
Compatibility reader for OTF
and Epilog formats Definition Files

Extensibility

(2) Global
Definition File

<ArchiveName>.def

(1) Anchor File

(4) Event Files

<ArchiveName>/<#>.evt

11-39
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CUBE-4 Profiling Format A jOLICH

FORSCHUNGSZENTRUM

- Latest version of a family of profiling formats
= Still under development, to be released soon
* Representation of three-dimensional performance space
= Metric, call path, process or thread
* File organization
= Metadata stored as XML file
= Metric values stored in binary format

= Two files per metric:
data + index for storage-efficient
sparse representation

*  Optimized for
= High write bandwidth
= Fast interactive analysis through incremental loading

11-40
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