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Warnings and Tips Regarding Tracing 

• Traces can become extremely large and unwieldy 
– Size is proportional to number of processes/threads (width), 

duration (length) and detail (depth) of measurement 

• Traces containing intermediate flushes are of little value 
Uncoordinated flushes result in cascades of distortion 
– Reduce size of trace 
– Increase available buffer space 

• Traces should be written to a parallel file system 
– /work or /scratch are typically provided for this purpose 

• Moving large traces between file systems is often 
impractical 
– However, systems with more memory can analyze larger traces 
– Alternatively, run trace analyzers with undersubscribed nodes 
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NPB-MZ-MPI / BT with User Instrumentation 

• Edit config/make.def to adjust build configuration 
– Modify specification of compiler/linker: MPIF77 

#            SITE- AND/OR PLATFORM-SPECIFIC DEFINITIONS 
#--------------------------------------------------------------------- 
# Items in this file may need to be changed for each platform. 
#--------------------------------------------------------------------- 
... 
#--------------------------------------------------------------------- 
# The Fortran compiler used for MPI programs 
#--------------------------------------------------------------------- 
#MPIF77 = mpiifort -fpp 
 
# Alternative variants to perform instrumentation 
... 
#MPIF77 = scorep mpiifort 
MPIF77 = scorep --user mpiifort 
 
# This links MPI Fortran programs; usually the same as ${MPIF77} 
FLINK   = $(MPIF77) 
... 

Uncomment the 
Score-P compiler 

wrapper specification 
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NPB-MZ-MPI / BT User Instrumented Build 

• Return to root directory and clean-up 
 

• Re-build executable using Score-P compiler wrapper 
 
 
 

% make clean 

% make bt-mz CLASS=B NPROCS=4 
cd BT-MZ; make CLASS=B NPROCS=4 VERSION= 
make: Entering directory 'BT-MZ' 
cd ../sys; cc  -o setparams setparams.c -lm 
../sys/setparams bt-mz 4 B 
scorep --user mpiifort -c  -O3 -openmp bt.f 
 [...] 
cd ../common;  scorep --user mpiifort -c  -O3 -fopenmp timers.f 
scorep --user mpiifort –O3 -openmp -o ../bin.scorep/bt-mz_B.4 \ 
bt.o initialize.o exact_solution.o exact_rhs.o set_constants.o \ 
adi.o rhs.o zone_setup.o x_solve.o y_solve.o exch_qbc.o \ 
solve_subs.o z_solve.o add.o error.o verify.o mpi_setup.o \ 
../common/print_results.o ../common/timers.o 
Built executable ../bin.scorep/bt-mz_B.4 
make: Leaving directory 'BT-MZ' 
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Measurement Configuration: scorep-info 

• Score-P measurements are configured via 
environmental variables: 
 % scorep-info config-vars --full SCOREP_ENABLE_PROFILING 
  Description: Enable profiling 
 [...] 
SCOREP_ENABLE_TRACING 
  Description: Enable tracing 
 [...] 
SCOREP_TOTAL_MEMORY 
  Description: Total memory in bytes for the measurement system 
 [...] 
SCOREP_EXPERIMENT_DIRECTORY 
  Description: Name of the experiment directory 
 [...] 
SCOREP_FILTERING_FILE 
  Description: A file name which contain the filter rules 
 [...] 
SCOREP_METRIC_PAPI 
  Description: PAPI metric names to measure 
 [...] 
SCOREP_METRIC_RUSAGE 
  Description: Resource usage metric names to measure 
 [... More configuration variables ...] 
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BT-MZ Trace Measurement Collection... 

• Re-run the application using the tracing mode of Score-P 
– Edit run_scorep.ll to adjust configuration 

 

 
 
 
– Submit job 
 

• Separate trace file per thread written straight into new 
experiment directory ./scorep_bt-mz_B_4x4_trace 

• Interactive trace exploration with Vampir 
 

export SCOREP_EXPERIMENT_DIRECTORY=scorep_bt-mz_B_4x4_trace 
export SCOREP_FILTERING_FILE=../config/scorep.filt 
export SCOREP_ENABLE_TRACING=true 
export SCOREP_ENABLE_PROFILING=false 
export SCOREP_METRIC_PAPI=PAPI_L2_TCM,PAPI_FP_OPS 
export SCOREP_TOTAL_MEMORY=50M 

% vampir scorep_bt-mz_B_4x4_trace/traces.otf2 

% llsubmit run_scorep.ll 
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Score-P User Instrumentation API 

• Can be used to mark initialization, solver & other phases 
– Annotation macros ignored by default 
– Enabled with [--user] flag 

• Appear as additional regions in analyses 
– Distinguishes performance of important phase from rest 

• Can be of various type 
– E.g., function, loop, phase 
– See user manual for details 

• Available for Fortran / C / C++ 
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Score-P User Instrumentation API (Fortran) 

 
 
 
 
 
 
 
 
 

• Requires processing by the C preprocessor 

#include "scorep/SCOREP_User.inc" 
 
subroutine foo(…) 
  ! Declarations 
  SCOREP_USER_REGION_DEFINE( solve ) 
 
  ! Some code… 
  SCOREP_USER_REGION_BEGIN( solve, “<solver>", \ 
                            SCOREP_USER_REGION_TYPE_LOOP ) 
  do i=1,100 
    [...] 
  end do 
  SCOREP_USER_REGION_END( solve ) 
  ! Some more code… 
end subroutine 
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Score-P User Instrumentation API (C/C++) 

#include "scorep/SCOREP_User.h" 
 
void foo() 
{ 
  /* Declarations */ 
  SCOREP_USER_REGION_DEFINE( solve ) 
 
  /* Some code… */ 
  SCOREP_USER_REGION_BEGIN( solve, “<solver>", \ 
                            SCOREP_USER_REGION_TYPE_LOOP ) 
  for (i = 0; i < 100; i++) 
  { 
    [...] 
  } 
  SCOREP_USER_REGION_END( solve ) 
  /* Some more code… */ 
} 
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Score-P User Instrumentation API (C++) 

#include "scorep/SCOREP_User.h" 
 
void foo() 
{ 
  // Declarations 
 
  // Some code… 
  { 
    SCOREP_USER_REGION( “<solver>", SCOREP_USER_REGION_TYPE_LOOP ) 
    for (i = 0; i < 100; i++) 
    { 
      [...] 
    } 
  } 
  // Some more code… 
} 
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Score-P Measurement Control API 

• Can be used to temporarily disable measurement for 
certain intervals 
– Annotation macros ignored by default 
– Enabled with [--user] flag 

#include “scorep/SCOREP_User.inc” 
 
subroutine foo(…) 
  ! Some code… 
  SCOREP_RECORDING_OFF() 
  ! Loop will not be measured  
  do i=1,100 
    [...] 
  end do 
  SCOREP_RECORDING_ON() 
  ! Some more code… 
end subroutine 

#include “scorep/SCOREP_User.h” 
 
void foo(…) { 
  /* Some code… */ 
  SCOREP_RECORDING_OFF() 
  /* Loop will not be measured */ 
  for (i = 0; i < 100; i++) { 
    [...] 
  } 
  SCOREP_RECORDING_ON() 
  /* Some more code… */ 
} 

Fortran (requires C preprocessor) C / C++ 
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Further Information 

Score-P 
– Community instrumentation & measurement infrastructure 

• Instrumentation (various methods) 
• Basic and advanced profile generation  
• Event trace recording 
• Online access to profiling data 

– Available under New BSD open-source license 
– Documentation & Sources: 

• http://www.score-p.org 
– User guide also part of installation: 

• <prefix>/share/doc/scorep/{pdf,html}/ 
– Contact: info@score-p.org 
– Bugs: scorep-bugs@groups.tu-dresden.de 

 


