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Scalasca

* Portable
* Open source scalasca .

* Developed by a consortium of German universities

* Measurement and analysis toolset

* Very good scalability — targeting large scale codes, e.g. 28,672 MPI processes
with 64 threads each (1,835,008 threads in total)

e Automatic search for patterns of inefficient behaviour
* Hardware counter information via PAPI

* Supports
* Fortran, C, C++ (partial)
* MPI, OpenMP, and hybrid OpenMP/MPI




Sampling
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* Running program is periodically interrupted to take

measurement

* Timer interrupt, OS signal, or HWC overflow
* Service routine examines return-address stack
* Addresses are mapped to routines using symbol table

information

e Statistical inference of program behavior
* Not very detailed information on highly volatile metrics
* Requires long-running applications

 Works with unmodified executables

Time
int main ()
{

int 1i;

for (1=0; 1 < 3; i++)
foo (1) ;

return 0;

}

volid foo(int 1)

{

1if (1 > 0)
foo(1 - 1);
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Instrumentation 0009
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. . int 1i;
* Measurement code is inserted such that every Enter (“main”) ;
event of interest is captured directly for <i(%§35 i< 37 i++)
* Can be done in various ways Leaii;f(%m;in») .
 Advantage: , Tt b
* Much more detailed information
. void foo (int 1)
* Disadvantage: { o
* Processing of source-code / executable iEf_c‘t‘?’if<>f‘8<)> )i
necessary foo(i - 1);
* Large relative overheads for small functions Leave (“f00”) ;

}
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Scalasca - Overview

* Program sources get instrumentation added

* Instrumentation can be
* Automatic, manual region, semi-automatic, selective

e Uses the community measurement system Score-P to generate
profiles and tracing results.
* Instrument the source code

* Analyse the execution
e Standard analysis is a runtime summarization
e Optionally trace all calls and communication — large amounts of data produced

e Examine the measurements




Scalasca — Quick Start |

« Compile/link stage. Prepend scorep and any instrumentation flags to
your compile/link commands and add -g flag so your code can be

viewed In Scalasca:

mpicc -g —c¢ foo.c scorep mpicc -g —-c¢ foo.c

mp1£f90 -g —-openmp -0 bar bar.f90 scorep mpif90 -g —openmp -0 bar bar.f90

* Run the application:
* scalasca —analyze mpirun -n 32 foo.exe

* Produces runtime summarization in directory:
scorep <executable> <ncores> sum
* scalasca —analyze -t mpirun -n 32 foo.exe

* Produces trace directory:
scorep <executable> <ncores> trace




Scalasca — Quick Start i 000

* Certain functions can be filtered during the instrumentation, e.g.
BLAS subroutines, timing subroutines, etc;

scalasca -analyze -f scorep.filt mpirun -n 4 ./bt.A.4

* The filter file scorep.filt can contain the following:
SCOREP REGION NAMES BEGIN EXCLUDE

timer*

rhs=*

dgemm*

* This will reduce the trace file size. If using highly optimised third-party
libraries, you may not want to profile this.




Scalasca — Quick Start Il

* Summary analysis/report examination

* scalasca —-examline —-s <dir>

* Textual output <dir>/scorep.score - similar to gprof output
* scalasca —examine <dir>

* interactive exploration with Cube visualiser




Analysis Presentation and Exploration

* Representation of values (severity matrix)
on three hierarchical axes

* Performance property (metric) . Call

* Call path (program location) Z path
» System location (process/thread) gi
a
* Three coupled tree browsers -
L
* Cube displays severities Location

* As value: for precise comparison

* As colour: for easy identification of hotspots

* Inclusive value when closed & exclusive value when expanded
e Customizable via display modes




Inclusive vs. Exclusive Values

* Inclusive
* Information of all sub-elements aggregated into single value
e Exclusive
e Information cannot be subdivided further
int foo ()
{
(’ int a;
{ a =1+ 1;
Inclusive < Exclusive bar () ;
a =a + 1;
{ return a;
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Analysis presentation

= cube 4.1.1 livedvd2: scorep-20120913_1740_557443655223384/profile.cubex

File Display Topology Help

‘Absol ute

v‘ ‘Absolute

v‘ ‘Absolute v

[ Metric tree

E Call tree Flat view

[E System tree || Box Plot

1.63e9 Visits fad
767.48 Time

[ ] 0.00 Minimum Inclusive Time
48.58 Maximum Inclusive Time
5.27e8 bytes _sent

5.27e8 bytes_received

C+ [l 0.01 MAIN__ ]

What kind of -

performance 767.48 ({IOO.OO%) 767.48] [0.00

metric?

0.82 mpi_setup_

0.00 MPI_Bcast

0.00 env_setup_

0.00 zone_setup_

0.00 map_zones_

0.00 zone_starts_

0.00 set_constants_
5.02 initialize_

1.11 exact_rhs_

0.00 timer_clear_

3.67 exch_gbhc_

0.04 adi_

39.91 compute_rhs_
L] 233.49 x_solve_
L] 239.34 y_solve_
0.07 z_solve_

e| @z_solve.f:43
R @z_solve.f:52

2.89 Ihsi

57.70 bi
= /]

Ct [ - generic cluster 2
&[] -i06r01c20

= [ - MPI Rank O
— [ 3.81 CPU thread O
— @ 3.70 CPU thread 1
— [ 3.64 CPU thread 2
_ @ 3.16 CPU thread 3
=+ [ - MPI Rank 1

— [ 3.83 CPU thread 0
— [ 3.29 CPU thread 1
— @ 3.72 §PU thread 2

How is it
distributed across
the processes/threads?
||

Where is it in the

source code? 76745 0.0

In what context?
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Metric selection

» cube 4.1.1 livedvd2: scorep-20120913_1740_557443655223384/profile.cubex
File Display Topology Help
‘Absolute v‘ ‘Absolute v‘ ‘Absolute v
E Metric tree E Call tree Flat view [ System tree [E] Box Plot
1.63e9 Visits 767.48 MAIN__ = 767.48 generic cluster =

767.48 Time

[ ] 0.00 Minimum Inclusive Ti
48.58 Maximum Inclusive Ti
5.27e8 bytes_sent

5.27e8 bytes_received

Selecting the “Time” metric
shows total execution time

[ [ | [ [ | [ [ |
0.00 767.48 (100.00%) 767.48| |0.00 767.48 (100.00%) 767.48| [0.00 767.48 (100.00%) 767.48
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Expanding the System Tree

= cube 4.1.1 livedvd2: scorep-20120913_1740_557443655223384/profile.cubex
File Display Topology Help
‘Absolute

[ Metric tree

1.63e9 Visits fad
767.48 Time
[ ] 0.00 Minimum Inclusive Time

v‘ ‘Absolute v‘ ‘Absolute v

E Call tree Flat view
767.48 MAIN__ ]

[E System tree || Box Plot

Ct [ - generic cluster 2
&[] -i06r01c20
= [ - MPI Rank O

48.58 Maximum Inclusive Time
5.27e8 bytes _sent
5.27e8 bytes_received

Distribution
of selected metric
for call path
by process/thread

- [ 48.58 CPU thread 0
— @ 47.56 CPU thread 1
— @ 47.56 CPU thread 2
_ [ 47.56 CPU thread 3

F ] - MPI Rank 1

- [ 48.58 CPU thread 0
— [ 47.73 CPU thread 1
— [ 47.73 CPU thread 2
@ 47.73 CPU thread 3

= ] - MPI Rank 2

- [ 48.58 CPU thread 0
— [ 47.75 CPU thread 1
— @ 47.75 CPU thread 2
— @ 47.75 CPU thread 3

= [ - MPI Rank 3

— @ 48.58 CPU thread 0
— [ 48.00 CPU thread 1
— [ 48.00 CPU thread 2

_ [ 48.00 CPU thread 3

767.48 (100.00%)

767.48

767.48 (100.00%)

767.48
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Expanding the Call Tree

= cube 4.1.1 livedvd2: scorep-20120913_1740_557443655223384/profile.cubex
File Display Topology Help

‘Absol ute

v‘ ‘Absolute v‘ ‘Absolute

[ Metric tree

E Call tree Flat view

[E System tree || Box Plot

1.63e9 Visits
767.48 Time

48.58 Maximum Inclusive
5.27e8 bytes _sent
5.27e8 bytes_recad

Distribution of selected
metric across the call tree

Collapsed: inclusive value
Expanded: exclusive value

[ ] 0.00 Minimum Inclusive Time

Cr [l 0.01 MAIN__ ]
0.82 mpi_setup_
0.00 MPI_Bcast
0.00 env_setup_
0.00 zone_setup_
0.00 map_zones_
0.00 zone_starts_
0.00 set_constants_
5.02 initialize_
1.11 exact_rhs_
0.00 timer_clear_
3.67 exch_gbhc_
0.04 adi_
39.91 compute_rhs_
L] 233.49 x_solve_
L] 239.34 y_solve_ ]
0.07 z_solve_
=t 0.04 !$omp parallel @z_solve.f:43
] 100.67 !$omp do @z_solve.f:52
2.89 lhsinit_
57.70 binverhs_
27.24 matvec_sub_
36.11 matmul sub v

[+ H+HH

Ct [ - generic cluster
&[] -i06r01c20
= [ - MPI Rank O

— ] 0.00 CPU thread 0
—[] 0.00 CPU thread 1
— [ ] 0.00 CPU thread 2
- []0.00 CPU thread 3

F ] - MPI Rank 1

— [ 0.00 CPU thread 0
— [ ] 0.00 CPU thread 1
— [ ] 0.00 CPU thread 2
- []0.00 CPU thread 3

= ] - MPI Rank 2

— [ 0.00 CPU thread 0
— [ ] 0.00 CPU thread 1
— [ ] 0.00 CPU thread 2
- []0.00 CPU thread 3

= [ - MPI Rank 3

- [ 0.00 CPU thread 0
— [ ] 0.00 CPU thread 1
— [ ] 0.00 CPU thread 2
L[] 0.00 CPU thread 3

[ [ I IE [

‘0.00 767.48 (100.00%)

767.48\ \o.oo 0.01 (0.00%)
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Selecting a Call Path

» cube 4.1.1 livedvd2: scorep-20120913_1740_557443655223384/profile.cubex

File Display Topology Help

Absolute
[E Metric tree

v |Absolute

E Call tree Flat view

Absolute v
[ System tree [E] Box Plot

1.63e9 Visits
767.48 Time

5.27e8 bytes_sent

Selection updates
metric values shown
iIn columns to the right

[ ] 0.00 Minimum Inclusive Time
48.58 Maximum Inclusive Time

5.27e8 bytes_received

C+ [l 0.01 MAIN__

0.82 mpi_setup_

0.00 MPI_Bcast

0.00 env_setup_

0.00 zone_setup_

0.00 map_zones_

0.00 zone_starts_

0.00 set_constants_

5.02 initialize_

1.11 exact_rhs_

0.00 timer_clear_

3.67 exch_gbc_

0.04 adi_

39.91 compute_rhs_

] 233.49 x_solve_

[[] 239.34 y_solve_

-} [l 0.07 z_solve_

=t 0.04 !'$omp parallel @z_solve.f:43
Ct [ 100.67 !$omp do @z_solve.f:52
2.89 lhsinit_

57.70 binvcrhs_
27.24 matvec_sub_
36.11 matmul sub

Ct [ - generic cluster
£ []-106r01c20

Gt [ - MPI Rank 0
— [ 3.81 CPU thread O
— [ 3.70 CPU thread 1
— [ 3.64 CPU thread 2
_ [ 3.16 CPU thread 3
EF [ - MPI Rank 1
— [ 3.83 CPU thread 0
— [ 3.29 CPU thread 1
— [l 3.72 CPU thread 2
_ [ 3.62 CPU thread 3
= ] - MPI Rank 2
— [ 3.84 CPU thread O
— [l 3.58 CPU thread 1
— [ 3.66 CPU thread 2
_ [ 3.33 CPU thread 3
= O - MPI Rank 3
— [ 3.87 CPU thread O
— [ 3.66 CPU thread 1
— [ 3.59 CPU thread 2
_ [ 3.41 CPU thread 3

¥

\o.oo

767.48 (100.00%)

767.48\ \o.oo

57.70 (7.52%)

767.48\

57.70
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Source Code View via Context Menu XX

» cube 4.1.1 livedvd2: scorep-20120913 1740 557443655223384/profile.cubex
File Display Topology Help
‘Absolute v‘ ‘Absolute v‘ ‘Absolute v
[E Metric tree E Call tree Flat view [E System tree [E] Box Plot
1.63e9 Visits | = [l 0.01 MAIN__ CF [] - generic cluster i

767.48 Time

[ ] 0.00 Minimum Inclusive Time
48.58 Maximum Inclusive Time
5.27e8 bytes_sent

5.27e8 bytes received

0.82 mpi_setup_
0.00 MPI_Bcast
0.00 env_setup_
0.00 zone_setup_

= [J - i06r01c20

-+ ] - MPI Rank O

3.81 CPU thread O
3.70 CPU thread 1
0.00 map_zones_ 3.64 CPU thread 2
0.00 zone_starts_ 3.16 CPU thread 3
0.00 set_constants_ - MP| Rank 1

5.02 initialize_ Called region > U thread 0
1.11 exact_rhs_ Expand/collapse > U thread 1
0.00 timer_clear_ P P U thread 2

3.67 exch_qgbc_ Hiding > Location SN

0.04 adi_ Cut call tree » Source code 2
39.91 compute_rhs_ e - [ 3.84 CPU thread 0
] 233.49 x_solve_ Find items - [ 3.58 CPU thread 1
. . ] 239.34 y_solve_ Find Next — I 3.66 CPU thread 2
nght_C“Ck opens B Og gf&"’e_ ' Clear found items El_ .M:I%'-‘.I3F:: CPkU3thread 3
.04 '$omp parallg _ - an
context menu O 100.67 !'$omp d RSN ACREIPLEETS - @ 3.87 CPU thread 0
2.89 lhsinit_ — [0 3.66 CPU thread 1
157.70 binvcriss — [ 3.59 CPU thread 2
27.24 matvec_sub_ — [ 3.41 CPU thread 3

‘ | =] | 36.11 matmul sub | | |
1 11} > 11}

\o.oo 767.48 (100.00%) 767.48\ \o.oo 57.70 (7.52%) 767.48\ 0.00 57.70

Shows the source code of the clicked item
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Source Code View

/home/geimer/Projects/Tests/NPB3.3-MZ-MPI/BT-MZ/solve_subs.f

implicit none H

double precision pivot, coeff, lhs
dimension lhs(5,5)
double precision ¢(5,5), r(5)

c Note:
This feature depends on file and line
number information provided by the

pivot = 1.00d0/lhs(1,1)
lhs(1,2) = lhs(1,2)*pivot

lhs(1,3) = Ihs(1,3)*pivot instrumentation, so it may not always be
lhs(1,4) = lhs(1,4)*pivot .
Ihs(1,5) = lhs(1,5)*pivot available

c(1,1) = c(1,1)*pivot
c(1,2) = c(1,2)*pivot
c(1,3) = c(1,3)*pivot
c(1,4) = c(1,4)*pivot ~

© Read only Save Save as Font... H Close
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Flat Profile View

= cube 4.1.1 livedvd2: scorep-20120913_1740_557443655223384/profile.cubex
File Display Topology Help
Absolute

[ Metric tree

v |Absolute
[E call tree Flat view

Absolute
[E System tree [§] Box Plot

1.63e9 Visits
767.48 Time

5.27e8 bytes sent
5.27e8 bytes_received

Select flat view tab,
expand all nodes,

[ 171.04 binverhs_
[ 106.41 matmul_sub_

[ ] 0.00 Minimum Inclusive Time [0 101.16 !$omp do @y_solve.f:52
48.58 Maximum Inclusive Time L @ 122.47 Subroutines

O 100.67 $omp do @z_solve.f:52
L @ 126.04 Subroutines

-1 [ 98.22 !$omp do @x_solve.f:54
L @ 119.929 Subroutines

~ [0 80.45 matvec_sub_

— [ 50.50 !$omp implicit barrier

— [l 9.28 !$omp do @rhs.f:191

— [l 8.29 !$Somp do @rhs.f:80

— [l 6.35 lhsinit_

Cr [ 5.44 !$omp do @rhs.f:301
L [l 2.01 Subroutines

— [l 4.92 !$Somp do @rhs.f:37

— [l 4.25 binvrhs_

Cr [ 3.32 !$omp do @rhs.f:62

L [l 0.93 Subroutines

Ct [ - generic cluster
£ [] - i106r01c20

= O - MPI Rank O
— @ 11.20 CPU thread 0
— [ 11.24 CPU thread 1
— [ 11.17 CPU thread 2
- [ 8.79 CPU thread 3
= ] - MPI Rank 1
— @ 11.29 CPU thread 0
— [l 2.00 CPU thread 1
— [ 11.33 CPU thread 2
_ [l 11.22 CPU thread 3
EF [ - MPI Rank 2
- @ 11.33 CPU thread O
— @ 11.16 CPU thread 1
— @ 11.25 CPU thread 2
_ [ 2.02 CPU thread 3
= ] - MPI Rank 3
- @ 11.37 CPU thread 0
— [ 11.31 CPU thread 1
— @ 11.22 CPU thread 2
- [ 9.14 CPU thread 3

and sort by exclusive value - 2.99 t$omp do @rhs.f384
ﬁ} 927, i%o&ziou‘?;g;tialize.fﬁo ;
0.00 767.48 (100.00%) 767.48(0.00 171.04 (22.29%) 767.:48\
[ ] |

0.00 171.04
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Box Plot View

» cube 4.1.1 livedvd2: scorep-20120913_1740_557443655223384/profile.cubex

File Display Topology Help
Absolute
[E Metric tree

v |Absolute
E Call tree Flat view

v| |Absolute v

[E Ssystem tree [H Box Plot

1.63e9 Visits

767.48 Time

[ ] 0.00 Minimum Inclusive Time
48.58 Maximum Inclusive Time
5.27e8 bytes_sent

5.27e8 bytes_received

‘0.00 767.48 (100.00%)

C+ [l 0.01 MAIN__

0.82 mpi_setup_
0.00 MPI_Bcast
0.00 env_setup_
0.00 zone_setup_
0.00 map_zones_
0.00 zone_starts_
0.00 set_constants_
5.02 initialize_

1.11 exact_rhs_
0.00 timer_clear_
3.67 exch_gbc_
0.04 adi_

39.91 compute_rhs_
] 233.49 x_solve_

[[] 239.34 y_solve_

-} [l 0.07 z_solve_

£+ [l 0.04 '$omp para

Box plot shows distribution
across the system; with

min/max/avg/median/quartiles

3.9
— 3.87
3.8 3.81

3.7
3.66
3.6 3.61

3.51

3.4

3.3

3.2
— 3.16

Jdl 31

¥
767.48\ \3.16 3.61 (63.23%) 3.87\
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Alternative Display Modes

» cube 4.1.1 livedvd2: scorep-20120913_1740_557443655223384/profile.cubex
File Display Topology Help

|Abso|ute v‘ |Metric selection percent

E Call tree Flat view

C- [l 0.00 MAIN__ B
0.11 mpi_setup_

v| |Peer percent

[E System tree [§| BY

Ct [ - generic cluste
=[] - i06r01c20

[E Metric tree

1.63e9 Visits sl
767.48 Time

[ ] 0.00 Minimum Inclusive Time

5.27e8 bytes_sent
5.27e8 bytes_received

48.58 Maximum Inclusive Time

0.00 MPI_Bcast
0.00 env_setup_
0.00 zone_setup_
0.00 map_zones_
0.00 zone_starts_
0.00 set_constants_

0.48 exch_gbc_
0.00 adi

=+ [l 0.00 !$omp parallel @z_solve.f:43
[0 13.12 !$omp do @z_solve.f:52
0.38 lhsinit_
7.52 binvcrhs_

5.20 compute_rhs_ - [l 99.22 CPU thread 0
] 30.42 x_solve_ — [l 92.55 CPU thread 1
[ 31.19 y_solve_ N — [l 94.69 CPU thread 2
-} [l 0.01 z_solve_ [l 86.20 CPU thread 3

- [ 98.50 CPU
— [l 95.60 CPU t
— [ 24.06 Cg

Data can be shown in

0.65 initiali - [ 98.95 i
0.14 exact rhs. B-P$e¢ Various percentage
0.00 timer_clear_ _ ml 96.26 modes

— [ 23.61
= [ - MPI Rank 2

= L - MPI Rank 3

- [ 100.00 CPU thread O
— [l 24.61 CPU thread 1
— [l 92.78 CPU thread 2

3.55 matvec_sub_ [ 88.26 CPU thread 3
‘ | ] | M 4.71 matmul sub = | ]
1n n ¥ n
‘0.00 767.48 (100.00%) 767.48| 10,00 Y52 100.00‘ 0.00 100.00
[ i |
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Important Display Modes

e Absolute
* Absolute value shown in seconds/bytes/counts

 Selection percent

* Value shown as percentage w.r.t. the selected node
“on the left” (metric/call path)

* Peer percent (system tree only)
* Value shown as percentage relative to the maximum peer value
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Multiple Selection

» cube 4.1.1 livedvd2: scorep-20120913_1740_557443655223384/profile.cubex

File Display Topology Help

Absolute v

[E Metric tree

Absolute
[E Call tree Flat view

Absolute
[ System tree [§] Box Plot

1.63e9 Visits

767.48 Time

[ ] 0.00 Minimum Inclusive Time
48.58 Maximum Inclusive Time
5.27e8 bytes_sent

5.27e8 bytes_received

Select multiple nodes
with Ctrl-click

C+ [l 0.04 adi_
39.91 compute_rhs_
- 0.07 x_solve_
Ct [l 0.04 '$omp parallel @x_sol
—]218.21 !$omp do @x_so
15.18 !'$omp implicit bar
Cr [l 0.07 y_solve_
Ct [l 0.04 !$omp parallel @y_sol
_1223.63 !$omp do @y_so
15.60 !$omp implicit bar
+ [l 0.07 z_solve_
Ct [l 0.04 !'$omp parallel @z_sol
] 226.71 !$omp do @z_sol
14.79 '$omp implicit bar
& Ml 1.86 add_
— [l 0.01 MPI_Barrier
— [l 0.00 timer_start_
— [l 0.00 timer_stop_
— [l 0.00 timer_read_
+ [l 0.60 verify_
— [l 0.00 MPI_Reduce
— [l 0.00 print_results_

Ct [ - generic cluster
&[] - i06r01c20

&+ - MPI Rank O
- [ 44.10 CPU thread O
— [ 43.94 CPU thread 1
— B 43.58 CPU thread 2
L [ 34.36 CPU thread 3
EF ] - MPI Rank 1
- [ 44.48 CPU thread 0
— [ 35.09 CPU thread 1
— I 44.18 CPU thread 2
- [ 43.71 CPU thread 3
& ] - MPI Rank 2
- [ 44.47 CPU thread 0
— [ 43.49 CPU thread 1
— [ 43.86 CPU thread 2
- 35.18 CPU thread 3
= [ - MPI Rank 3
- [ 44.74 CPU thread O
— [ 44.00 CPU thread 1
— [ 43.73 CPU thread 2
L [ 35.64 CPU thread 3

0.00 767.48 (100.00%) 767.48

0.00 668.54 (87.11%)

767.48

0.00

668.54
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Context Sensitive Help

File Display Topology [Help'

Getting started

‘Absol ute

[E Metric tree X
What's This?

Mouse and keyboard control

» cube 4.1.1 livedvd2: scorep-20120913 1740 557443655223384/profile.cubex

v‘ ‘Absolute

t view

[ System tree [] Box Plot

1.63e9 Visits
767.48 Time

48.58 Maxim

Context-sensitive help
available for all GUI items

[] 0.00 Minimum |

N Shift+F1

About ompute_rhs_

solve_

1 |Somp parallel @x_sol

= 18.21 !$omp do @x_so

15.18 !$omp implicit bar

.07 y_solve_

.04 '$omp parallel @y_sol

] 223.63 !$omp do @y_so
15.60 !$omp implicit bar

~ .iected metrics description
Selected regions description

. Cr [l 0.07 z_solve_
Ct [l 0.04 !'$omp parallel @z_sol
] 226.71 !'$omp do @z_sol

14.79 '$omp implicit bar|
&+ [l 1.86 add_

— [l 0.01 MPI_Barrier

— [l 0.00 timer_start_
— [l 0.00 timer_stop_

— [l 0.00 timer_read_
+ [l 0.60 verify _

— [l 0.00 MPI_Reduce
= — [l 0.00 print_results_

Ct [ - generic cluster 2
&[] - i06r01c20

&+ [ - MPI Rank O
- [ 44.10 CPU thread O
— [ 43.94 CPU thread 1
— (B 43.58 CPU thread 2
L [ 34.36 CPU thread 3
L] - MPI Rank 1
- (B 44.48 CPU thread 0
— [ 35.09 CPU thread 1
— (B 44.18 CPU thread 2
[ 43.71 CPU thread 3
EF [ - MPI Rank 2
- [ 44.47 CPU thread 0
— [ 43.49 CPU thread 1
— [ 43.86 CPU thread 2
L [ 35.18 CPU thread 3
EF O - MPI Rank 3
- [ 44.74 CPU thread O
— [ 44.00 CPU thread 1
— [ 43.73 CPU thread 2
= 35.64 CPU thread 3 -

I | | I ] >

0.00

767.48 (100.00%)

767.48||0.00 668.54 (87.11%)

0.00 668.54

Change into help mode for display components

23




Summary Analysis Report

Split base metrics into
more specific metrics

cube 4.1.1 livedvd2: scorep_bt-mz_B_4x4_sum/summary.cubex

File Display Topology Help

Absolute

B Metric tree
Cr[] 0.00 Time

=+ [ 303.73 Execution
=+ |l 0.00 MPI
=+ [l 0.01 Synchronization
[ 11.28 Communication
[] 0.00 File IJO
[l 0.84 Init/Exit
[] o.00 OMP
[ 0.00 Flush
E 0.48 Management
L] 32.68 Synchronization
[+ ] 38.64 Idle threads

— [l 2.93e6 Visits
L]
L]
Ii

0 Synchronizations

0 Communications

0 Bytes transferred

[] 0 Sent

L [ 5.27e8 Point-to-point
B 608 Collective

[] 0 Received

': [ 5.27e8 Point-to-point
Il 608 Collective

e

¥

Absolute
B Call tree [] Flat view

I
5T

M 0.02 exact_rhs_
M 0.42 exch_gbc_
] 0.00 adi_
O 4.99 compute_rhs_
[ ] 0.00 x_solve_
£l [] 0.00 !$omp parallel @x_sol
I:l_l 0.00 !$omp do @x_solve
[]2.02 1$omp implicit barri
=+ |_| 0.00 y_solve_
=+ [ ] 0.00 '$r.‘:mp parallel @y_sol
[]0.00 '$omp do @y_solve
1 9.28 'somp implicit barri
0.00 z_solve_
[]0.00 '$omp parallel @z_sol

0
G

[10.00 '$omp do @z_solve
18,52 1$omp implicit barri
[} B 0.21 add_

["] 0.00 MPI_Barrier

-~ [l 0.03 verlf:-,r

[10.00 MPI_Reduce

—[ ] 0.0

~ ] 0.0

0 print_results_
0 MPI_Finalize

b

-

Absolute

B System tree M| Box Plot

=+ [ ] - generic cluster
£ [] - i06r01c20

=[] - MPI Rank O
— Il 0.05 CPU thread O
— O 1.43 CPU thread 1
— [l 0.02 CPU thread 2
[l 0.01 CPU thread 3
F [] - MPI Rank 1
= 0.04 CPU thread O
— Il 0.01 CPU thread 1
— Il 0.01 CPU thread 2
-] 1.44 CPU thread 3
=+ [] - MPI Rank 2
— Il 0.02 CPU thread 0
— ] 2.47 CPU thread 1
— [ 1.03 CPU thread 2
— O 1.02 CPU thread 3
[ ]-MPl Rank 3
= 0.04 CPU thread 0
— O 1.45 CPU thread 1
— [l 0.01 CPU thread 2
_ [ 0.01 CPU thread 3

32.68 (8.43%)

387.66

0.00

9.09 (27.83%)

32.68

0,00 2.47 (27.11%)

9.09
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Trace Analysis Report

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

File Display Topology Help
Absolute ~| Absolute ~ |Absolute ~
B Metric tree B Call tree [] Flat view B System tree [l Box Plot

=[] 0.00 Time =[] 0.00 MAIN__ [+ [ ] - generic cluster
iti - =+ B 300.91 Execution =+ [] 0.00 mpi_setup_ B[] - 106r01c20

Additional trace-based L+ [l 0.00 MPI ~[] 0.00 MP|_Bcast CF [] - MPI Rank O
metrics in metric hiera rchy B 0.01 Synchronization [} [] 0.00 env_setup_ - 1 0.34 Thread 0
=+ [10.00 Communication —[]0.00 zone_setup_ —[] 0.00 Thread 1
St [l 0.39 Point-to-point } [] 0.00 map_zones_ — [ ] 0.00 Thread 2
| 1 [l 1.328 Late Sender | —[] 0.00 zone_starts_ - [] 0.00 Thread 3

[]0.00 Late Receiver ~[] 0.00 set_constants_ [+ [] - MPI Rank 1
[ [l 0.00 Collective B _10.00 initialize_ -] 0.29 Thread O
W 0.00 Early Reduce (} [] 0,00 exact_rhs_ —[] 0.00 Thread 1
[]0.00 Early Scan £+ [] 0.00 exch_gbec_ —[]0.00 Thread 2
Il 0.00 Late Broadcast B[] 0.00 copy_x_face_ - [] 0.00 Thread 3

[ 0.00 Waitat N x N |:| 0.00 copy_y_ face [+ [] - MPI Rank 2
[ ]0.00 N x N Completiol [ | 0.00 MPI_lsend [ 0.432 Thread 0
[+ [] 0.00 Remote Memory Ac [I;g_l_t_:g__l'yﬂ_l?_l_llfg_c_y____ — [ ] 0.00 Thread 1
& [J 0.00 file 1/0 | L [m1.38 MPI_Waitall] - [] 0.00 Thread 2
B 0.87 Init/Exit =[] 0.00 adi_ —[] 0.00 Thread 3

[ 0.00 OMP =[] 0.00 MF’I_Earrier =+ [] - MPI Rank 3
—~ ] 0.00 Flush [} ] 0.00 verify_ - [ 0.21 Thread O
g M 217 Management —[] 0,00 MP|_Reduce —[] 0.00 Thread 1
[]0.00 Synchronization —[]0.00 print_results_ — [ ] 0.00 Thread 2
Cr [] 0.00 Barrier R —[] 0.00 MP|_Finalize - [] 0.00 Thread 3

{G.DD 1.38 (0.41%) 337.45 [0.00 1.28 (100.00%) 1.38(0.00 1.38




Online Metric Description

Access online metric

L]
File Display
Absolute

Topology Help

B Metric tree

cube 4.1.1 livedvd2: scorep_bt-mz_B_4x4 traceftrace.cubex

~| |Absolute -

B Call tree [E] Flat view

Absolute
B System tree [ Box Plot

description via context £+ [] 0.00 Time =+ ] 0.00 MAIN__ =+ [] - generic cluster
=+ M 300.91 Execution [ 0.00 mpi_setup_ =[] - i06r01c20
menu + [l 0.00 MPI [10.00 MP|_Bcast L[] - MPl Rank O

T

C1 [l 0.01 Synchronization
=[] 0.00 Communication
=+ I 0.39 Point- tn—_pmnl:
+] irl 3-3 Latﬂ S

[] 0.00 Remote
[ 0.00 File IO
0.87 Init/Exit

-+l
EDUUﬂWalta
[]0.00Nx N (

o+ [] 0.00 env_setup_
[10.00 zone_setup_
[ ] 0,00 map zones_

Full info
Online description

Expand/collapse

Find items ¥
Find Next
Clear found items

Copy to clipboard

1 0.234 Thread 0
] 0.00 Thread 1
— ] 0.00 Thread 2
] 0,00 Thread 3

Info ts_ EF [] - MPI Rank 1

—[10.32 Thread 0
— [ ] 0.00 Thread 1
— [ ] 0.00 Thread 2
-] 0.00 Thread 2

=+ ] - MPI Rank 2

[J]0.43 Thread 0
10,00 Thread 1
— ] 0,00 Thread 2
] 0.00 Thread 3

EH[] - MPI Rank 3

=[] 0.00 OMP
I— [] 0.00 Flush Create derived metric... - 0.21 Thread 0
g W 2.17 Managemen duce — [ 10,00 Thread 1
[] 0.00 Synchroniza . — ] 0.00 Thread 2
22.99 Barrier Statistics ] 0.00 Thread 3
"D,DCI 1.38 (0.41%) ) 1.38] |0.00 1.28
| | ——

Shows the online description of the clicked item
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Pattern Instance Statistics

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

File Display Topology Help

B Metric tree B Call tree [E] Flat view
£+ [] 0.00 Time &+ [] 0.00 MAIN__ Pattern: mpi_latesender
-+ B 300.91 Execution 1 0.00 mpi_setup_ Sum: 1.38
A e '+ I 0.00 MP ] 0.00 MPI_Bcast Count: 832
CCess patte stance [l 0.01 Synchronization 01 [] 0.00 env_setup_ Mean: 0.00 534
statistics via context menu -} [] 0.00 Communication 1 0.00 zone_setup_ Standard deviation: 0.00 13%
£ [l 0.39 Point- tn—_pmnt ] 0.00 map_zones_ Maximum: 0.03  100%
t W 1.38 Lags e elaggne_starts_ Upper quartile (Q3): 0.00 3%
[[]0.00 La Nl t_constants_ Median: 0.00 39
-+ [l 0.00 Colle gV NIy alize Lower quartile (Q1): 0.00 2%
Online description = Statistics info x [EEVIFNTRI, 0.00 0%
Expand/collapse . :
i s fhnes To Clipboard | Close
Find items 0.03 1
BLE T find Next ] 0.00 Thread 1
0.00 File IJO Clear found items 0.0251 . [ 0.00 Thread 2
87 Init/Exit [N - []0.00 Thread 3
F‘ Copy to clipboard 0.02 1 [] - MPI Rank 3
Create derived metric... | ~ 2 0.21 Thread O
aoe 0.015 - ] 0.00 Thread 1
Sync Q . S | —[] 0.00 Thread 2
. i 22.99 BarrpieltliE o= g —[] 0.00 Thread 3
Click to get = 0005 |
. o . 1.38 (0.41% 4] |0, 00 ' 1.38||0.00 1.38
statistics details o) | ==
m ——
Shows metric statistics Close
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