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 KOJAK/ Scalasca toolset

* Vampir tool environment

« Vampir D-Bus interface

« KOJAK =» Vampir integration
« INDEED application

« Optimization
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scalasca ™

KOJAK / Scalasca toolset

 Open source
 Julich Supercomputing Centre

« Automatic performance analysis
— Instrument C, C++, and Fortran parallel applications
« Based on MPI, (simple) OpenMP, or hybrid
— Collect call-path-profiles and EPILOG event traces
— Scan trace for event patterns representing inefficiencies

sequential analysis

« KOJAK:
- Scalasca: parallel analysis
— Categorize and rank inefficiencies found .
#)j0LICH
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— Visualize via CUBE browser
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Identified Problems

. CUBE: gns.cube

Where in source?

Which processes are affected?

Eile  ¥iew Help
Metrics Call Tree | Flat Prafile | System Tree | Topology View |
Root percent /| |Selection percent /1 |Selection percent | /
—=—{[] 0.0 Time ] 0.0 WMPI_Gather S 0.0 Lin ]
94.7 Execution "] 0.0 MPI_Scattar 0.0 zam431
ﬂ 0.0 kPl 0.0 feti_global_logical_signal_ 22.0 Process 0
0.0 Communication _Ei 4.5 MPI_Allreduce 18.9 Process 1
= 0.2 Collective "1 0.0 romdof_ 37.8 Process 2
[ 0.0 Early Reduce 0.0 fati_map_input_matrix_ 21.7 Process 3
] 0.4 Late Broadcast 0.0 feti_map_matrix_
— 1 | 0.0 feti_factorize_input_
- [ 1.7 F2F | =01 O Tenastorize
0.0 Late Recaiver — ™ TRELT]
0.0 Late Sender ] 0.0 diagonal_scale_
L1 ag e 0.0 build_kermel_ WaitAtNxN Pattern
I 0.1 InitExit 0.0 test_ketnal_
0.0 Synchronization 0.0 kernel_trace_
AED 0.0 Barrier 0.0 kern_projection_ :
———I] 0.0 Barrier Completion 2 | 56 4 MPI_gllreduce Collective OP
L 0.1 WaitatBarriar ] 0.0 gather_kini_ :
L 0.0 Cverhead 0.0 ete_assembla_ ﬁ
—{l 100.0 visits 0.0 ete_gloh_assemble_ : .
@l 100.0 PAPI_FP_OPS 0.0 extract_unsym_sparse_ : CO”ECtlve OP —
"] 0.0 feti_salve_input_ 1
4?_‘53”-” il collective OP —
= 0.0 levell_feti_ 1
0.0 interface_assemb_ I M
0.0 globalsutm_ 1
AEE 17.1 MPI_Allreduce . )
] 0.0 prabit_ time
0.0 fusbwe_tri_pseudoiny_
0.0 intetface_jump_ i
[7.337 (2.8%) | 2595e+0Z | [4137 (56.4%) [ 7337e+00| [0.000 (0.0%) [ d137e+00
Fllll I []]] | ‘
[4%7 |
L L
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Vampir tool environment

« VampirTrace
— Open source
— Event trace measurement system
e

— Instruments C, C++, and Fortran
« MPI, (simple) OpenMP, or hybrid, 1/O

Center for Infermation Services &
High Performance Computing

— Collects event traces in OTF format

« Post-mortem visual analysis
— Developed originally by Jalich and
y 4

since 1997 by ZHR/ZIH of TU Dresden
— Commercial distribution by GWT-TUD

— Vampir: sequential visualizer
— VampirServer: distributed

client / parallel server architecture

5
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Example: Vampir display of GNS code

process 1

process 2

process 3

Vampir - Message Statistics

process 0 process 1 process 2 process 3

Message
Statistics

process 2

process 3NN R 1,048 e3 1,048 &3 .

1,02 &2
0.96 e3

0,90 &3 &

0,83 e3
0,77 2
0,70 e3
0,64 e3
0,58 &3
0,51 e3
0,45 &2
0.35 e3
0,22 &2
0,26 e3
0,19 e3
0,13 &3
0.06 e3

time
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Detailed
Process
Timeline

E71.09 ef |

536,57 6 |
402,65 o6 !
DEG,44 o6

134,22 b | ; l N

o o T 0 Y A e
47.4248 =6 ' PAPT_FP_OFS (#)




Vampir D-Bus interface

File Global Displays Process Displays Filters PFPreferences Extras Help

- Object Paths o : =
. _ ]
~ Interfaces

= com.gwt.vampir
~ ) Methods
@ ConnectToServer(String serverURL, Int32 port) = (String statustext)
Q Exit()
Q HE||[:I|:String name) = I:Strinng greeting:l
Q OpenDisplay(string DisplayName) = (Boolean status)
Q OpenTrace(string filename) = (String statustext)
Q EDGmDiSp|ay(String DisplayName, Double StartTick, Double EndTick, String TimeFormat) = (Boolean status)
~ * signals
A SanityCheckFailed(string)
A SanityCheckOK(string)
A TracelLoadFinished(String)
A TraceloadProgress(int3z)
[» org.freedesktop.DBus.Introspectable
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KOJAK = Vampir integration

Open
Close

Open external
Close external

" . Cube 3.0 QT: pexpert/solve_2-5.cube [=]im] [=]
File Display Help

Ctri+O ]x-rot:[302 ]%ly-rot:lBQ ]%I

Ctrl+C

CHi+E H [Absolute H lAbsqute H
Cirl+3 Calltree | Flatview System tree | Topology 04 |*»

solve_nmm (0.00%)
00 wif_get_myproc

L [ 1.99 Messages in Wrong Order
—[]0.0010
- [] 0.00 InitExit
= [] 0.00 Synchronization
B[] 0.00 Barrier
(] 0.00 Barrier Completion
[ ] 0.00 waitAtBarrier

L[] 0.00 overhead
L [l 2.53e5 Visits

0.000000

0.684595 (1.136389%)

Settings » Connectto paraver Ctrl+P  [og wrf_dm_on_monitor
Dynamic loading threshold ~ Ctrl+D [10.00 wrf_get_dm_communicator
H | ] 0.00wif_get_nproc
Screenshaot Cirl+S [ 0.00 buckets
Quit Ctrl+Q |ast []0.00rsl_lite_init_exch
] 0.00rsl_lite_pack
el S'CUDE_ ] 0.00rsl_lite_exch_y
(] 0.00 Late Receiver (] 0.00 rsl_lite_exch_x
L [ 0.00 Messages in Wrong Order [] 0.00 buffer_for_proc
1.70 Late Sender [] 0.00 MPI_Irecv

[] 0.00 MPI_Isend
[] 0.00 MPI_Wait
] 0.00 wrf_message
] 0.00 rdtemp
(] 0.00 cltend

[] 0.00wif_get_dm_communicator
0.68 MPI_Allreduce

=[] 0.00 __module_advection_NMOD_H

[+]

:

| — 7 —— 0

0.000000 0.6845395 (100.000000%) 0.684595

& [ - Mare Nostrum [+]
Cr [ - s32¢3b07
0.01 Process 0
0.01 Process 1
0.01 Process 2
0.01 Process 3
0.04 s32c2b13
0.04 s32c2b11
0.03 s32c2b10
0.06 s31c4b10
0.05s31c3b14
0.06 s31c3b11
0.04 s31c3b09
0.05s25c1b10
0.04 s25c1b0g
0.05 s25c1b08
0.04 s25c1b07
0.03 s25c1b06
0.02 s25¢1b04
0.05 s25c1b03
0.04 s25c1b02

0.000000

Ready

William, Mix, Mohr,
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KOJAK = Vampir integration Il

File Display Help
@@]@]@x-rot:[mz ]%ly-rot:lEQ ]%I

[Absolute H [Absolute H lAbsqute H

Metric tree Calltree | Flatview System tree | Topology Q4|
& [] 0.00 Time = [ 0.00 solve_nmm (0.00%) [«]| |2 - Mare Nestrum [

&+ [ 52.44 Execution (1 0.00 wif_get_myproc =[] - s32¢3b07

E. . . Trma |_on_monitor 0.01 Process 0
R R [zlla] (] | dm_communicator 0.01 Process 1
Host: llocalhost ] | nproc 0.01 Process 2
0.01 Process 3

— |[init_exch 0.04 s32c2b13

Port l30000 H [pack 0.04 s32¢2b11

exch y 0.03s32c2b10

File: |solve_2-5.off | | Browse | fexchx 0.06 531¢4b10

br_for_proc 0.05s531c3b14

| Irecv 0.06 531¢c3b11

[ Ok ] l Cancel ] | Isend 0.04 531¢3b08

, __| wait 0.05 s25¢1b10

£ ] 0.00 Ini/Exit L[] 0.00 wrf_message 0.04 s25¢1b09

(] 0.00 Synchronization ] 0.00 rdtemp 0.05 s25c1b08

= [ 0.00 Barrier []0.00 cltend 0.04 s25c1b07

(] 0.00 Barrier Completion =[] 0.00 __module_advection_NMOD_H 0.03 s25c1h06

[] 0.00 WaitAtBarrier [] 0.00wif_get_dm_communicator 0,02 525c1h04

L[] 0.00 overhead 0.68 MPI_Allreduce 0.05525¢1b03

L [ 2.53e5 \isits 0.04 s25¢1b02

:

| — 7 —— 0
0.000000 0.684595 (1.136389%) 60.243010| |0.000000 0.684595(100.000000%) 0.684535| |0.000000 0.684595

Ready
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KOJAK = Vampir integration Il

File Display Help
@@]@]@x-rot:[mz ]%ly-rot:lEQ ]%I

[]0.00 Early Reduce
] 0.00 Late Broadcast
0.68 WaitAthxN

[Absolute H [Absolute H lAbsqute H
Metric tree Calltree | Flatview System tree | Topology ai |:
& ] 0.00 Time i~ |2 O 0.00 sohve_nmm (0.00%) | |2 O - Mare Nostrum B

&+ [ 52.44 Execution (1 0.00 wif_get_myproc =[] - s32¢3b07
= [ 0.00 MPI [10.00 wrf_dm_on_monitor 0.01 Process 0
&+ [ 0.00 Communication [ ] 0.00 wrf_gef_dm_communicator 0.01 Process 1
0.02 Collective ] 0.00wif_get_nproc 0.01 Process 2

Process
o

341 P2P
(] 0.00Lz=
L Jo.0c
1.70 Ls
L @ 1.95
=[] 00010

- ] 0.00 Init/Exit

= [] 0.00 Synchro
Bt [J 0.00 Barrie
] 0.00 B2
[]0.00wW
L[] 0.00 overhead
L [l 2.53e5 Visits

0.000000

0.684595 (1.136389%)

Collapse all
Collapse subtree
Expand all
Expand subtree
Expand largest
Eind items

Find Next
Unmark items

Info

Online description

Statistics

60.24 301

Ready
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" _ Vampir - Timeline

2:06,6

Pracess 39 |
Process 40,
Process 41
Process 42 |
Process 43 |
Process 44 |
Process 45 |
Process 46

2:06,7 21068 2:06.9 2:07.0 2:07.1 2:07,2 BT 2:07,4
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KOJAK = Vampir integration 1V

" . Cube 3.0 QT: pexpert/solve_2-5.cube
File Display Help

(=[5][R5 E EE S B

Absolute - |Absolute 5 . )
| 7 | _ Vampir - Identified Marker [=][a] [x]

Metric tree Call tree I :

Location t procesz 56
=) []10.00 Time &= [10.00 Time t 0,346 =
£ I 52.44 Execution Lo Marker t Severe Performance Pattern Instance (1)
B [ 0.00 MPI e O Descriction * 'moi wait ren' at crode 72
& [ 0.00 Communication o ezcription ¢ 'mpi_wait_nxn' at chode
0.02 Collective

Imejgeie

] 0.00 Late Broadcast
0.68 WaitAtNxMN 2o o

ocess 1

2:06,942

E [] 0.00 Early Reduce

341 P2P it
] 0.00 Late Receiver At

L [ 0.00 Messages in Wrong Orde | | freszze %
1.70 Late Sender AT

Process 10

L [ 1.99 Messages in Wrong Orde| | Froos i

Process 12

—[]0.0010 ‘ Process 13

Process 14

- ] 0.00 Init/Exit g
= [] 0.00 Synchronization jlgcec 17
& [J 0.00 Barrier Al 57
] 0.00 Barrier Completion Freoens 22 Bt
(] 0.00 WaitAtBarrier oo i i
L[] 0.00 Overhead E 23“
L [ 2.53e5 Visits Froess 25

Process 29
Process 30
Process 31
Process 32
Process 33
Process 34
Process 35
Process 36
Process 37
Process 38
o Process 29
0.000000 0.684595 (1.136389%) 50.24307] rrocess 40
Process 41
. Process 42
Process 43

B Process 45

Process 46

Ready R I
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INDEED application

« numerical simulation of metal forming processes, e.g.

— roll forming gn S

— crash forming
— hydro forming of tubes and welded blanks

— main application: (hydro mechanical) deep drawing

12
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INDEED application I

« Malin characteristics:
— Implicit finite element software

— specially developed thick shell elements
— adaptive mesh refinement accounting for tool radii and

local blank curvature
— new parallel version based on a domain decomposition

approach is currently under development

William, Mix, Mohr, Menzel, Voigtlander
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INDEED optimization

« Parallelization results in new challenges for a rezoning step:

— safeguard correct element connectivity across adjacent
sub-domains

— update information concerning neighboring sub-domains

— take Into account a repartitioning of the blank if the
computational load becomes too imbalanced

Z

4
I
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Original version in Cube3

File Display Topology Help

|Ab50|ute L | ‘Absolute L ‘ |Ab50|ute L |
Metric tree Call tree System tree
B[] 0.00 Time [ 0.00 rezref ~1 | & [ - Linux Intel =
B+ @ 5419.96 Execution (] 0.00 rezval_ B[] - nv30

& [ 2.17 MPI
& (] 0.00 Communication
= 27.26 Collective
E 0.10 Early Reduce

311.86 WaitAtNxN
67.30 P2P
- [ o.0010
- [l 52.51 Init/Exit
&= [ 126.13 Synchronization
L [l 6.68 Overhead
L [ 5.34e7 Visits

610.81 Late Broadcast

[] 0.00 rezint_

[] 0.00 rezdel _

] 0.00 rezinf_

[] 0.00 updfeti_

& [] 0.00 build_comm_struct

— [] 0.00 dmstrec_

B[] 0.00 dmget_

B[] 0.00 repmem_

B+ [] 0.00 topology_mp_get_elemtopo_
—[] 0.00 ppflus_

—[] 0.00 topology_mp_get_nbelem_
-~ [] 0.00 topology_mp_destroy_topology_
B+ [] 0.00 btmpcom_

— [] 0.00 MPI_Allgather

L[] 0.00 MPI_Gatherv

- [ 316.98 MPI_Scatter

B+ [ 0.00 gvirtop_

— [l 0.00 MPI_Scatterv

- [] 0.00 MPI_Barrier

— [] 0.00 init_structures_

B+ [] 0.00 remap_input_interface_

I [] 0.00 Process 0

— [ 10.22 Process 1
- [ 10.22 Process 2
- @ 10.22 Process 3
- [l 10.22 Process 4
- [l 10.22 Process 5
- [ 10.22 Process 6
- @ 10.22 Process 7
- @ 10.22 Process 8
- [l 10.22 Process 9
- [ 10.22 Process 10
- @ 10.22 Process 11
- [ 10.22 Process 12
- [l 10.2Z Process 13
- [ 10.22 Process 14
L @ 10.22 Process 15
B - nv31

- [l 10.23 Process 16
- [ 10.23 Process 17
- @ 10.23 Process 18
- @ 10.23 Process 19

<| R | < | |

<| R |

0.00 610.81 (9.22%) 6624.78( (0.00 316.98 (51.89%) 610.81

0.00 0.00 (0.00%) 316.98

William, Mix, Mohr, Menzel, Voigtlander
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Mix

Max. severity shown in Vampir
process O
process 1
process 2
process 3
process 4
process 5
process B
process 7
process 8
process 9
process 10
process 11
process 12
process 13
process 14
process 15
process 16
process 17
process 18
process 19
process 20
process 21
process 22
process 23
process 24
process 250
process 26
process 27
process 28
process 29
process 30
process 31

)
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Max. severity shown in Vampir i

pProcess
process
pProcess
process
process
process
process
process
process
process
process
process
process
process
process
process
process
process
process
procaess
process
procaess
process
procaess
process
pProcess
process
pProcess
process
pProcess
process
process
-

L]

4l

LnLafanLalu|LaLaLafan Lo Ll L LalLafenf e Ln-
TR [T TR o o o o I T T o
d G G Gl Gd Gl Gl Gl Il i Gl el I il Gl el I il el e
Uil vl Dl Dl ol ol ol il ol el ol ol ol ol ol ol ol ol il ol

C [ [ fe [ (e [ e e | e e 0 e e [0 e [0 [ [ed [

o)
' ) ') ) ) ) ) ) ) ) ) ) ) ) ) ] JB

Al Ten) e

[

i il it il il il A A A A et

Location process 0O

Operation find_neighbour_by_coor {969}
Activity : USR {209}

Interval 1 2:20.087 — 2:20,231

Duration : 0.164 s

Source filter_gvirtop,f90 ; 25

Mext Actiwvity 2:20.234 — 2:20.234

Previous Activity: 2:20,087 — 2:20,067

=% [

U G Gl Gl Gl G Gl Bl
Uil vl Dl Dl ol ol ol ol

£ e [ [ fed [ [ed [eh e

THTETECI VY

Previous Activity

Close
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Max. severity shown in Vampir

process 0
process 1
process 2
process 3
process 4
process 5
process B
process |
process 8
process 9
process 10
process 11
process 12
process 13
process 14
process 15
process 16
process 17
process 18
process 19
process 20
process 21
process 22
process 23
process 24
process 25
process 26
process 27
process 28
process 29
process 30
process 31
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process
proCess
process
proCess
process
proCess
process
proCess
process
proCess
process
proCess
process
proCess
process
proCess
process
proCess
process
proCess
process
proCess
process

Process . . L
F Participants : Process{s) 2-32
process

process T ; Operation MPI_Scatter
process L L . Communicator : 20000000
process e ' Interval 2:20.066 — 2:21,467

process o R e R’y £ .
process WOT Torotor PDuration 1.401 s

WOT oty
o L ke

EWOT A
 LILITTTRY

e s

EL

Hrqrqr

W= ® U LW O

A P 1
o | |

ik
|

5]
-

ThE e Sl TG T
3
H
et

vt

] ] =] =] =~ ]

st e e

process SELTTLTELTERIEET

process TITTTTTEVIRIEETT
= I Close
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Findings and solution

Findings:
« Scalasca shows time “wasted” in MPI_Scatter
 Integration with Vampir makes it possible to investigate

reason for this bottleneck
— Look at history leading to the bottleneck

— Examine possible side affects
* Function £ind neighbour by coor is running in only

one process

20

Solution:
 Parallelizing £find neighbour by coor to eliminate

bottleneck

William, Mix, Mohr, Menzel, Voigtlander



Optimized version in Cube3

File Display Topology Help
IAbsqute | & ‘ lhbsolute |2 ‘ IAbsqute | & ‘
Metric tree Call tree System tree
B []0.00 Time A O o.00 rezinf ~| | & - Linux Intel A
& [l 2554.72 Execution &[] 0.00 updfeEi_ [ 0.40 nv30
= [ 1.21 MPI B[] 0.00 build comm_struct [ 0.39nv31
B[] 0.00 Communication L[] 0.00 dmstre
= 21.49 Collective &[] 0.00 dmget_
0.00 Early Reduce &[] 0.00 repmeﬁ’n
28.60 Late Broadcast &[] 0.00 topology_mp_get_elemtopo_
233.96 WaitAtNxN " [ 0.00 ppflus
74.23 P2P — [1 0.00 topology_mp_get_nbelem_
—[]0.0010 ) ) —[1 0.00 topology_mp_destroy _topology _
— Il 54.62 Init/Exit & [] 0.00 btmpcom
& [l 16.30 Synchronization & [] 0.00 gvirtop -
— [l 11.94 _Oyerhead - [ 0.00 realloc_il_
- [l 4.92e7 Visits B[] 0.00 remap_input_interface_
B[] 0.00 map_interface_
& [ 0.00 updenb_
&[] 0.00 idafl_
—[1 0.00 idatia_
— [1 0.00 idatiz_
—[1 0.00 stor_intf_
& [ 0.79 mumps_intf_
- [] 0.00 MPI_Comm_free
L[] 0.00 dmistre_ - >
< | (N | <| S | ¢
0.00 28.60 (0.95%) 2997.07| [0.00 0.79 (2.77%) 28.60| (0.00 0.79
w L
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Optimized version in Vampir

5.889 s
process
process
process
process
process
process
process
process
process
process
process
process PI_Allreduce
process s
process PI_Allreduce
process
process PI_Allreduce
process
process PI_&llreduce
process
process PI_Allreduce
process
process PI_Allreduce
process
process PI_pAllreduce
process
process PI_fAllreduce
process
process PI_pAllreduce
process
process PI_pAllreduce
process
process PI_gAllreduce

-

PI_Pllreduce

PI_Pllreduce

PI_Pllreduce

PI_Allreduce
89
PI_pPllreduce

D=l ® O AWK =D

William, Mix, Mohr, Menzel, Voigtlander




Optimized version in Vampir

o D
O . O

-
¥
-
L)
L)
L)

PI_Allreduce

PI_Allreduge

PI_Allyeducs

89

59

HT Baveiooe
a T A __iFnan B Lars

PI_/Al lreduce

&9

MPT B v ooe
B A A __iFian 8 Lurs

PI_AVlreduce

MPI/Allreduce

IPI_pAllreduce

MPT BAavwe oo
CRLLIE - iR

M1PI_Allreduce

HiIT BAvweisos
SEHEL I = HEH- e

AMPI_Allreduce e
% i3
RI_Allreduce
PI Welraduce 5 . e
Dpe O e 0 00
PI_AllrS . A i
PI_Allreduce . e 5,88 g .88
o O 08
PI_Allreduce 0 e e 0 0
: - " ol 5. 85 Next Actiwvity
FI_Allreduce P A 8 84 5 &
- r i Previous Activity
Close




Comparison of severity

Original

B [] 0.00 Time
B [B 5419.96 Execution

Er [l 2.17 MPI
&+ [] 0.00 Communication

&+ [l 27.26 Collective
0.10 Early Reduce
] 610.81 Late Broadcast

311.86 WaitAtNxN
[+ 67.30 P2P

- [] 0.0010

— 52.51 Init/Exit

G+ [l 126.13 Synchronization

— I} 6.68 Overhead
— [l 5.34e7 Visits

33:20,0 1h;06m;:40

0.000s ;
- 1h:29m: 48

0K .
MPI COLL SEVERITY
MPI P2P PATTERN

MPI COLL PATTERN |18.126 s

MPI P2P SEVERITY '4.158 s : 5
iiillllllllllllllllllllllllllllllllllllllllllllllllllllllllliI

William, Mix, Mohr, Menzel, Voigtlander

17:27.?8?
2:48,185

Optimized

& [] 0.00 Time
& [l 2554.72 Execution

& Wl 1.21 MPI
& [] 0.00 Communication

=+ Wl 21.49 Collective

0.00 Early Reduce
28.60 Late Broadcast
233.96 WaitAtNxN
Eig 714.23 P2P

- [] 0.0010

— 54.62 Init/Exit

G+ [l 16.30 Synchronization

- 11.94 Overhead

-l 4.92e7 Visits

16:-‘-}0.0 33:2|0.0
43:48.,206

0.0POS

oK .
MPI COLL SEVERITY

MPI P2P PATTERN
MPI COLL PATTEEN (13.851 s

MPI P2P SEVERITY !3.414 s 5 5
E_i
24

4:38,425 i
1:18,.207




Cube3 difference file

File Display Topology Help

‘Absnlute | & ‘ |Absolute | & | |Ab50|ute | ¢ |
o Call tree |[Fiatview] system tree | Topology0]
& [] 0.00 Time A L1'0.00 rezdel_ ~ | | & O - Linux Intel A

& [B 2865.24 Execution E (] 0.00 rezinf_ B[] - nv30
& W 0.96 MPI 1 [ ] 0.00 updfeti_ | [] 0.00 Process 0
B [] 0.00 Communication &=+ [ 0.00 build_comm_struct — [l 10.22 Process 1
= 5.78 Collective ~ (] 0.00 dmstrc_ — [ 10.22 Process 2
E 0.10 Early Reduce B+ [] 0.00 dmget_ — [ 10.22 Process 3
582.21 Late Broadcast &[] 0.00 repmem_ - 10.22 Process 4
77.89 WaitAtNxN &[] 0.00 topology_mp_get_elemtopo_ - @ 10.22 Process 5
M| 5.04 P2P — 1 0.00 ppflus_ | @ 10.22 Process 6
L[] 0.0010 ~ (] 0.00 topology_mp_get_nbelem_ L @ 10.22 Process 7
| W] -2.11 Init/Exit ) — ] 0.00 topology_mp_destroy_topology_ | | — B 10.22 Process 8
& [ 109.83 Synchronization 1 e+ [] 0.00 btmpcom_ 4 - [ 10.22 Process 9
L M -5.26 Overhead — L] 0.00 MPI_Allgather - @ 10.22 Process 10
L @ 4.19e6 Visits — (] 0.00 MPI_Gatherv " @ 10.22 Process 11
— [ 316.98 MPI_Scatter I | @ 10.22 Process 12
&[] 0.00 gvirtop_ L @ 10.22 Process 13
- 0.00 MPI_Scatterv L 10.22 Process 14
— [ ] 0.00 MPI_Barrier L @ 10.22 Process 15
— [] 0.00 init_structures_ B[] - nv3l
& [] 0.00 remap_input_interface_ | Wl 10.23 Process 16
&[] 0.00 map_interface_ | ® 10.23 Process 17
= B E 0.00 updenb_ S - [ 10.23 Process 18 |
[xx} (A alamr. oYl —
C| (R | «. @ M < R |
0.00 582.21 (16.03%) 3632.96| (0.00 316.98 (51.89%) 610.81| |0.00 316.98
| L_____——
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process 23| | | process 11| = ROK % | |
process 24| KHI0K | process 121 | [JtiHie:==0K e | 1]
process 251 | process 131 [Jitikie=[50K e 2 i ] |
process 26| #H | process 141 [#ie-=50K e | |
process 27, |di6f | process 151 [lhel-H0K (IS oK : | [N
process 28| [MIOKEBK-IH0 Lrocess 161 [ hi-MOK e 5 i 'l
process 29:| IHOK-HHO Lrocess 171 JH-—wi-00K * : g | |
process 30 MABKHOK-HH0 |rocess 181 [—mi-OK T ! |
process 31 MHOKMOKHHO |\ ncess 191 | Jub—Hie-HOK e ! ‘Wl |
I rocess 201 | [H—hit-hOK A : :ll
process 211 [#—ki-MHOK < : d ||
process 221 | K |3 : 1 |
process 23 K ot ! 'H |
process 241 | K RS : q |
process 251 [-—ki-MOK npan ! 'l | |
process 261 | K *it : '
process 271 | |s——kk-MHOK i : |
process 281 | |st—k-MHOK + : 'l | M
process 291 |M—kk-MHOK | 3 : '
process 301 | K | L 0K E E.| | |
process 311|] = 0K o —* | ] 5|
E—i | |
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Conclusion
 Integration of Scalasca and Vampir via D-Bus:

— Scalasca reveals bottleneck
— Vampir adds temporal and spatial history

=» helps in finding a solution
— Enhancement can be evaluated (Scalasca + Vampir)

Combination of tools results in information gain
higher then the added gain of both tools each
taken by itself

William, Mix, Mohr, Menzel, Voigtlander
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