:-%/.’ grnet
hpc.grmet.gr

Profiling

Gprof - Scalasca - VTune

Nikog NikoAouTodkog

EAET

nikoloutsa [at] grnet.gr

http://doc.aris.grnet.gr/development/
#performance-analysis

ropean Union
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.}) grnet

ﬁpc.grnet.gr

Profiling

0 Xpovoetridoon
@ [lMapdyovTeg eTTidooNG
@ Metpikég Emidoong
@ Texvikég MéTpnong
e Time
e Gprof
e Scalasca
@ scorep

@ Cube
@ scalasca

© VTUNE
@ ZuuTtrepdouaTta

European Union
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852 grnet MapdyovTeg €TTIOOONG
ﬁpc.grnet.gr

Profiling

lNapayovre¢ emidoong mapdAAnAwv mpoypauudrwy
° TTapAyoVvTES

e @ YToAoyiopoi (aAyoépiBuog, BeATIOTOTTOINON

METAYAWTTIOTA)

Kpuon & Kupia pvAun (apxitektovikn, fine-tuning)

I/0

° TTOPAYOVTEG

Tunpatotroinon, Ailapoipacuédg

Emikoivwvia (message passing)

Multithreading

ZUYXPOVIOUOG / ATTOKAEITUOG

EkmraideuTiké Zepivapio ARIS NEN il Ocooalovikn, 28-29 Zem. 2015



a) grnet

ﬁpc.grnetgr

Profiling

N. NikoAou- Mpostolpaaio
.

:

Mapéyovreg
) @ Xpovouétpnon KaAUTepn atro
TNV €IKOCia

#

Avéan @ Eupeon kaBuoTeprioewv

@ 2UYKpPIoN EVOAAGKTIKWV

:

@ EmKUpwon emAoywv
Egétaon BeATioTOTTOINONG

:

BeAtiotomoinan

EKTTQISEUTIKG ZePIVEpPIO ARIS m R ek NEN @eooahovikn, 28-29 Zetr. 2015



852 grnet MeTpikég ETTidoong
ﬁpc.grnet.gr

Profiling

Ti METPAUE;

@ XpOvog eKTENEONG
e Wall-clock (utroAoyiopég, I/0, cuoTtnua)
e CPU time
@ UN-VTETEPUIVIOTIKOG HECO OPO PETPAOEWV...

@ ApiBuod kKAnoewv cuvdapTnong

@ CPU cycles per instruction

@ FLOPs

@ MARBo¢ punvuudaTWY , PEYEDBOG ...

EkmraideuTiké Zepivapio ARIS ~ NEN il Ocooalovikn, 28-29 Zem. 2015



2 grnet T£XVIKé§ MéTPHUHQ

hpc.grnet.gr

Profiling

Lot
N. NikoAou-
Totikog _-

ty

t,

f—
—
p— s

Vi
i
B (o] [50] (o]

Mwg evepyoTToIOUVTAl Ol UETPNOEIG ETTIOOCEWV;

Texvikég Mérpnong

AglypyoToAnyia
Code instrumentation

Mwg kataypd@ovTal Ta dedouEva?

Profiling / Runtime summarization
Tracing

@ Profiling: Summarization of events over execution interval
@ Tracing: Chronologically ordered sequence of event records

European Union
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:}) grnet Texvmég MéTPHOHC

ﬁpc.grnet.gr

Profiling

Turroi profiling
@ Flat profile
[ MatEnons @ KATOVOUN METPAOEWYV ava GuvApTNONn
@ Call-path profile
@ KATOVOUN YETPAOEWYV VA POVOTTATI EKTEAEONG

@ Eidikou okotrou
e eoTiaon o MPI calls , OpenMP constructs, ...

ropean Union

EkmraideuTiké Zepivapio ARIS
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y’ grnet
hpc.grmet.gr

Profiling

Fortran 90

integer :: counti, countf, count rate

real o dt

call system clock(counti,count rate)
work

call system clock (countf)

dt=REAL(countf—counti)/REAL(count_rate)

EKTTQISEUTIKG ZePIVEpPIO ARIS m R ek M Ocooalovikn, 28-29 Sem. 2015



g),_nﬂ Time |l
ﬁpc.grnet.gr

Profiling

C

static double get second (void) {

struct timeval tv;

gettimeofday (&tv, NULL) ;

return (double)tv.tv sec + (double)tv.tv usec /
1000000.0; } //1l.e6

start = get second();
..work...
stop = get second();
double totaltime = stop - start;

ropean Union

EkmraideuTiké Zepivapio ARIS
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w‘.‘}) net Time Il
ﬁpc.grnet.gr

Profiling

MPI

double precision :: tl1,

t2,dt double t1, t2;
tl = MPI WTIME();
tl = MPI WTIME () ...work...

work ... t2 = MPI WTIME () ;
t2 = MPI_WTIME() deltat = t2-tl;

deltat = t2-tl

EKTTQISEUTIKG ZePIVEpPIO ARIS m R ek 3 Ocooalovikn, 28-29 Sem. 2015 10/35



y’ grnet
hpc.grmet.gr

Profiling

“Profiling allows you to learn where your program spent its
time and which functions called which other functions while
it was executing”

@ gprof GNU Profiler
@ sourceware.org/binutils/docs/gprof/

@ only user space

European Union

EkmraideuTiké Zepivapio ARIS
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sourceware.org/binutils/docs/gprof/

@);na

ﬁpc.grnetgr

Profiling

N. Nik
T

lNpoceroluacia MeTayAwTTION + 2Z0VvOEON

gcc [flags] —-g <source file> -o <output J

file> -pg

gprof: gmon.out file is missing call-graph data

European Union

EkmraideuTiké Zepivapio ARIS
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2 grnet

ﬁpc.grnet.gr

Profiling

gprof options [executable-file
[profile-data-files...]] [> outfile] J

@ EmAoyég e€6dou
@ -b doesn’t print the verbose blurbs
e -p print a flat profile
e -p<func name> function specific
e -P suppress flat profile
e -q, -Q call graph only

@ EmAoyég avaluong

@ -a: suppress the printing of statically declared (private)
functions.

EkmraideuTiké Zepivapio ARIS Ll O©teoogalovikn, 28-29 Zem. 2015 13/35



(92 grnet Gprof

hpc.gmet.gr
Profiling
gcc -Wall -pg test gprof.c -o test gprof
N. NikoAou- — _—
TOAKOG

gprof test gprof gmon.out > analysis.txt

% the percentage of the total running time of the
time program used by this function.

Gprof cumulative a running sum of the number of seconds accounted
seconds for by this function and those listed above it.
sel f the number of seconds accounted for by this

seconds function alone. This is the major sort for this

listing.

calls the number of times this function was invoked, if
this function is profiled, else blank.

self the average number of milliseconds spent in this
ms/call function per call, if this function is profiled,
else blank.

European Union
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grnet G prOf

hpc.gmet.gr
Ficiilig Flat profile:
N. NikoAou-
TOGKOG Each sample counts as 0.01 seconds.
% cumulative self self
time seconds seconds calls s/call name
33.74 10.52 16.52 10.52 funcl
33.51 20.97 10.45 10.45 func2
33.48 31.42 10.44 10.44 new_funcl
0.16 31.47 0.05 main
Gprof

Call graph (explanation follows)

granularity: each sample hit cowvers 2 byte(s) for 0.03% of 31.47 seconds

index % time self children called name
<spontaneous=
[1] 100.0 G.85 31.42 main [1]
10.52 10.44 1/1 funcl [2]
10.45 0.00 1/1 funcz [3]
10.52 10.44 1/1 main [1]
[2] 66.6 16.52 10.44 1 funcl [2]

EkmraudeuTikd Zepivdpio ARIS O©teoogalovikn, 28-29 Zem. 2015 15/35




hpc.grnet.gr

Profiling

N. NikoAc
TOAKOG

gprof -Pfuncl -b test gprof gmon.out

EkmraideuTiké Zepivapio ARIS Q= O©teoogalovikn, 28-29 Zem. 2015 16/35




&) grnet Scalasca

ﬁpc.grnet.gr

Profiling

@ “Scalable performance analysis of large-scale parallel
applications”

@ http://www.scalasca.org
@ Open source

° . instrumentation, mpi/shmem,
SiEE openmp/pthreads hyrbid

° : Analysis report

° : trace analysis

module load scalasca

European Union
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8 grnet Scalasca

ﬁpc.grnet.gr

Profiling
scalasca

Toolset for scalable performance analysis of
large-scale parallel applications

usage: scalasca [OPTION]... ACTION <argument>...

1. prepare application objects and executable
for measurement:

scalasca -instrument <compile-or-link-command> #

Scalasca skin (using scorep)

2. run application under control of measurement
system:

scalasca -analyze <application-launch-command> #
scan

3. interactively explore measurement analysis
report:

scalasca -examine <experiment-archive|report> #

sgquare

EKTTQISEUTIKG ZePIVEpPIO ARIS m R ek il Ocooahovikn, 28-29 Zem. 2015 18/35



Summary Report |

hpc.grnet.gr

Profiling

N. NikoAou- .
TOGKOg Instrumentation

MPIF77 = scorep mpif77

Check scorep env

scorep-info config-vars —full

scorep

export
SCOREP EXPERIMENT DIRECTORY=scorep bt-
mz W 4x4 sum

scan mpirun -np 4 ./bt-mz W.4

ropean Union
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grnet Summary Report I

hpc.grmet.gr
Profiling "
Analysis report
N. NikoAou-
TOGKOG square -s scorep bt-mz W 4x4 sum

scorep-score scorep bt-mz W 4x4 sum/profile.cubex
scorep-score -r scorep bt-mz W 4x4 sum/profile.cubex

type max_buf[B] visits time[s] time[%] time/visit[us] region
ALL 277,805,118 41,158,333 7.01 lee.e 0.90 ALL
USR 274,792,492 40,418,321 .82 40.0 USR
OoMP 6,882,860 685,952 .71 58.7 . omMp
COM 377,156 46,744 .19 5 com
MPI 102,286 7,316 .29 8 MPI

Seorep USR 85,774,338 12,516,672 .32 . .43 binvcrhs_

USR 85,774,338 12,516,672 .84 . . matvec_sub_

USR 85,774,338 12,516,672 .57 . . matmul_sub_

USR 7,974,876 1,170,624 .43 . . binvrhs_

USR 7,974,876 1,170,624 . . . lhsinit_

USR 3,473,912 526,848

oMp 410,040 25,728

amMP 410,040 25,728

oMp 416,040 25,728

oMp 416,040 25,728

EkmraideuTiké Zepivapio ARIS O©teoogalovikn, 28-29 Zem. 2015 20/35




Analysis report examination

cube scorep bt-mz W 4x4 sum/profile.cubex
square scorep bt-mz W 4x4 sum

File Display Plugins Help

ﬂ Restore Setting « Save Settings

[Absolute x| [Absolute x| [absolute
[ Metric tree | [ call tree | Flat view [ system tree | [ BoxPlot |
4.27e5 initialize_ Al
37.01 Time (sec) 6.88e4 exact_rhs_ E-0 - node login01

-0 0.00 Minimum Inclusive Time (sec) 8 timer_clear_ O - MPI Rank 0

2.41 Maximum Inclusive Time (sec) 1704 exch_gbc_ @ 1 Master thread
0 0 bytes_put (bytes) 2.00e5 adi_ 00 OMP thread 1
O 0 bytes_get (bytes) 8 MPI_Barrier 0 0 OMP thread 2
3.07e7 bytes_sent (bytes) timer_start_ ~-0 0 OMP thread 3
3.07e7 bytes_received (bytes) 800 ITERATION O - MPI Rank 1
3.41e5 exch_ghc_ @ 1 Master thread
= [ 3200 adi_ 0O 0 OMP thread 1
.21e5 compute_rhs_ ~0 0 OMP thread 2
= [ 3200 x_solve 0O 0 OMP thread 3

- 1.28e4 I$omp parallel O - MPI Rank 2
- [ 1.28e4 !$omp do @ @ 1 Master thread
-l 2.69e5 lhsinit_ +0 0 OMP thread 1

@ 4.03e6 binvcrhs_ O 0 OMP thread 2
-0 4.03e6 matvec_ -0 0 OMP thread 3
@ 4.03e6 matmul_ O - MPI Rank 3
- 2.69e5 binvrhs_ @ 1 Master thread
1.28e4 !$omp implic O 0 OMP thread 1
0 1.27e7 y_solve_ 00 OMP thread 2
O 1.45e7 z_solve_ O 0 OMP thread 3

4.16e4 add_
4 timer_stop_
4 timer_read_

European Union
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a} arnet

ﬁpc.grnet.gr

Profiling

EkmraideuTiké Zepivapio ARIS

int func ()

{

[N

e int x;
- Xx=1+2;

myfunc();

) Exclusive
Inclusive < 3

X=X+2;
return x;

ropean Union

opean Regonal ©tooalovikn, 28-29 Zem. 2015
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scalasca

EkmraideuTiké Zepivapio ARIS

scan -t

Scalasca trace analysis

File Display Plugins Help

| Restore setting v Save Settings

[Absolute

[ metric tree

=] [Absolute

E Call tree | El Flat view

=] [Absolute

[ system tree | ] Boxpiot |

-000.00 Time (sec)

@ 7.45 Execution

= 0.00 MPI

0.00 Synchrenization
E£-0 0.00 Communication

= [ 0.04 Point-to-point
[ 0.04 Late Sender
01 Messages in \\

0.00 Collective
[ 0.00 Remote Memory Ac
0 0.00 File VO
0.16 Init/Exit

O 2.62 OMP

00 0.00 Overhead
- 0.95 Idle threads

7.40e5 Visits (occ)

8 Synchronizations (occ)

O 0 Pair-wise synchronizations for RMA
4872 Communications (0cc)

6.14e7 Bytes transferred (bytes)

0 0 MPI file operations (occ)

2.96 Delay costs (sec)

0.05 Wait states (propagating vs. ter
0.05 Wait states (direct vs. indirect)
0.70 Critical path (sec)

-~ 11.21 Performance impact (sec)
1.78 Computational imbal

nce (sec) T
»

-l | =0 0.00 main

-0 0.00 MAIN__

~0 0.00 mpi_setup_

0 0.00 MPI_Bcast

-0 0.00 env_setup_

0 0.00 zone_setup_

0 0.00 map_zones_

0 0.00 zone_starts_
1 0.00 set_constants_
0 0.00 initialize_

0 0.00 exact_rhs_

0 0.00 exch_ghc_

0 0.00 copy_x_face_
0 0.00 copy_y_face_
-0 0.00 MPI_Isend

0.00 adi_

0.00 MPI_Barrier
.00 ITERATION
0.00 exch_gbc_
0 0.00 adi_

0 0.00 verify _

0 0.00 MPI_Reduce
0 0.00 print_results_
0 0.00 MPI_Finalize

European Union

E-0 - machine Linux
=0 - node login01
Pl Rank
0 0.00 Master thread
+~[00.00 OMP thread 1
0 0.00 OMP thread 2
-0 0.00 OMP thread 3
O - MPI Rank 1
+~00.00 Master thread
00.00 OMP thread 1
-0 0.00 OMP thread 2
00.00 OMP thread 3
O - MPI Rank 2
0.00 Master thread
-0 0.00 OMP thread 1
0 0.00 OMP thread 2
-0 0.00 OMP thread 3
-0 - MPI Rank 3
-0 0.00 Master thread
0 0.00 OMP thread 1
+~00.00 OMP thread 2
00 0.00 OMP thread 3

]

All (16 elements)
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Profiling

scalasca

g2

hpc. grnet qr

Late Receiver Time

Description:
A send operation may be blocked until the corresponding receive operation is called, and this
pattern refers to the time spent waiting as a result of this situation.

processes
o

: R —

time

Note that this pattemn does currently not apply to nonblocking sends waiting in the corresponding
completion call, e.g., MPI_Wait.

Unit:
Seconds

Diagnosis:

Check the proportion of Peint-to-point Send Communications that are Late Receiver Instances
Communications). The MPlimplementation may be working in synchrenous mode by default,
such that explicit use of asynchronous nonblocking sends can be tried. If the size of the message

to be sent exceeds the available MPlinternal buffer space then the operation will be blocked
until the data can be transferred to the recewer some MP| |mp|ementat|0ns allow \arger internal

Europesn Urion
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hpc.

Profiling

E Metric tree |

grnet.gr

E Call tree | E Flat view

Esystem tree | .]BuxP\ut |

Critical-path

scalasca

4

11.27 Time (sec)

7.40e5 Visits (occ)

8 Synchronizations (occ)

O 0 Pair-wise synchronizations for RMA
4872 Communications (occ)

6.14e7 Bytes transferred (bytes)

O 0 MPI file operations (occ)

2.96 Delay costs (sec)

0.05 Wait states (propagating vs. ter
0.05 Wait states (direct vs. indirect)

al
0 0.19 Imbalance

11.21 Performance impact (sec)

1.78 Computational imbalance (sec)

4

0.00 zone_starts_
0.00 set_constants_
0.00 initialize_
-l 0.00 exact_rhs_
0.00 exch_gbe_

0.01 adi_

0.00 MPI_Barrier
0.00 ITERATION

-1 0.00 exch_gbc_

EE B E

0.00 MPI_lsend
b 0.00 MPI_Irecv
0.00 MPI_Waitall
=+ 0.00 adi_

0 0.13 x_solve_
=W 0.00 y_solve_
= 0.00

0 0.15 z_solve_
0.01 add_
=@ 0.00 verify_
0.00 MPI_Reduce
0.00 print_results_
0 0.00 MPI_Finalize

0.01 copy_x_face_
0.01 copy_y_face_
3 0.06 compute_rhs_

1$omp parallel @

O
- 0.00 '$omp implicit

=]l [& O - machine Linux
=2-0-

do

= L

ode login0l
P| Rank
0 0.00 Master thread
-0 0.00 OMP thread 1
0 0.00 OMP thread 2
-0 0.00 OMP thread 3

O - MPI Rank 1
- 0.00 Master thread
0 0.00 OMP thread 1
-0 0.00 OMP thread 2
0 0.00 OMP thread 3

O - MPI Rank 2
~ O 0.05 Master thread
-0 0.06 OMP thread 1
0 0.00 OMP thread 2
-0 0.00 OMP thread 3

O - MPI Rank 3
M 0.01 Master thread
0.00 OMP thread 1
0 0.00 OMP thread 2
0 0.00 OMP thread 3

2

[All (16 elements) =l

0.0

0 0.51(73.17%)

0.70|

0.00

0.12 (24.11%)

0.51 ‘o 00

0.12]

EKTTaIdeuTIKG ZeUIVApIO
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82 amet Intel VTune |

ﬁpc.grnetgr

Profilin
’ @ Intel’s VTune profiling tool for scalar, multi-threaded

and MPI applications

@ http://software.intel.com/en-us/
intel-vtune-amplifier-xe

@ “Although VTune can be used with MPI programs, its
functionality is aimed at analysing multi-threaded
programs.”

pa@iké TepIBAAAOV

amplxe-gui

"pauun EVIOAWV
amplxe-cl

EkmraideuTiké Zepivapio ARIS 2 NEN O©teoogalovikn, 28-29 Zem. 2015 26/35


http://software.intel.com/en-us/intel-vtune-amplifier-xe
http://software.intel.com/en-us/intel-vtune-amplifier-xe

B2 grnet

ﬁpc.grnetgr

Profiling

lMepiBaArov ypauung evroAwv

amplxe-cl -help )
amplxe-cl -help collect J
amplxe-cl -collect hotspots -result-dir

mydir home/test/sample J

amplxe-cl -R summary -r mydir

European Union
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852 grnet Intel VTune
ﬁpc.grnet.gr

Profiling

A1aBéaiueg mmAoyéc
@ advanced-hotspots: Advanced Hotspots
@ bandwidth: Bandwidth
@ concurrency: Concurrency

@ hotspots: Basic Hotspots

@ locksandwaits: Locks and Waits

European Union
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B aimet Intel VTune
hpc.gmet.gr

Profiling JusersistafFinikoloutsafintel/amplxe/projects tachyon ~ Intel VTune Amplifier (on login01)
W B by o @ New Am
N. NikoAou- m

TOGKOG  Choose Analysis Type Intel VTune Amplifie
A Analysis Type

, - Advanced Hotspots Co
Xpovoerigoon

~ [ Algorithm Analysis Copy Command Line to Clipboard (on LoginO:
A Basic Hotspots Command line:

#9 Advanced Hotspots

A Concurrency

) Start Paused

users/apps/compilers/intel/vtune_amplifier_xe_2015.3.0.403110/bin64/amplxe~

lcl -collect advanced-hotspots -app-working-dir /users/staff/nikoloutsa/projects/ [Project Properties |
A Locks and Waits aris_training/profile/vtune/tachyon -- /users/staff/nikoloutsa/projects/ B

laris_training/profile/vtune/tachyon/tachyon_find_hotspots /uers/staff/nikcloutsa;
¥ & Microarchitecture Analy o rojects/aris_training/profilefvtune/tachyon/dat/balls.dat

Time

A General Exploration
Gprof A Bandwidth
¥ [ CPU Specific Analysig
Scal » [ Intel Core 2 Proces Copy
» (& Nehalem / Westme [ yse —collect-with action
b [ Sandy Bridge Anal
Do Eore] AT Hide knobs with default values
~ [z Platform Analysis
A CPU/GPU Concurrenc|
[y Knights Corner Platforr
[ Custom Analysis

Help

[ Analyze GPU usage (Intel HD Graphics only)

[ Trace OpenCL and Intel Media SDK programs (Intel HD Grap

@ Details

Ekmraudeutikd Zepivapio ARIS Oeoogalovikn, 28-29 Zem. 201




852 grnet Intel VTune
ﬁpc.grnet.gr

Profiling

#!/bin/bash

#SBATCH —--job-name=vtune
#SBATCH --partition=compute
#SBATCH —--nodes=1

#SBATCH --ntasks-per-node=16
#SBATCH --time=00:01:00
#SBATCH —--account=testproj

export OMP NUM THREADS=$SLURM CPUS PER_TASK

srun amplxe-cl -r myresult -quiet -collect
advanced-hotspots ./matrix.icc

ropean Union
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a} rnet

ﬁpc.grnet.gr

Profiling

amplxe-gui

Intel VTune

r000hs/r000hs.amplxe

EkmraideuTiké Zepivapio ARIS

<no current project> — Intel VTune Amplifier (on login01)

Hotspots by CPU Usage viewpoint (change) @

o | & e

B DS
@ Basic Hotspots Intel VTune Amplifier XE 2015

@ Analy

@ Elapsed Time: 12.860s
@ CPU Time: 180.829s

© Effective Time: 175.169s

©@ Spin Time: 5.660s

© Overhead : os
Total Thread Count: 16
Paused Time: 0s

OpenMP Analysis. Collection Time: 12.860
Serial Time (outside any parallel region) 0.1275 (1.0%)
12.733s (99.0%)
10.950s (85.1%)
1.784s (13.9%)

@ Parallel Region Time:
Estimated Ideal Time:

OpenMP Potential Gain

Top OpenMP Regions by Potential Gain

This section lists OpenMP regions with the highest potential for performance improvement. The Potential Gain metric shows the
elapsed time that could be saved if the region was optimized to have no load imbalance assuming no runtime overhead.

OpenMP Region OpenMP Potential Gain (%) Elapsed Time

multiply1 16@unknown;:179:186 1.783s 13.9% 12.733s

Top Hotspots

This section lists the most active functions in your application. Optimizing these hotspot functions typically results in improving
overall application performance.

Function

CPU Time

R ek @sooahovikn, 28-29 SeTr. 201
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Intel VTune

hpc.grmet.gr

Profiling <nocurrent project>— Intel VTune Amplifier (on login01)
N. NikoAou- - - —
TOGKOC % Basic Hotspots Hotspots by CPU Usage viewpoint (change) ® Intel VTune Amplifier XE 2015
B Collection Log | @ Analysis Target || © Analysis Type| & Summary | EEYMSdIuRIle] < Caller/Callee| |«% Top-down Tree| B Tasks and »
Grouping:  Function / Call Stack 3| =] a] || pata of interest (CPU Metrics v
CPU Timer iewing 4 10f 10 selected stac
[100.0% (175.059s of 175.0595) |
Function / Call Stack Effective Time by Utilization s Blg Module d p— &)
Tidle @Poor [Ok [ideal @Over Tio |Ti matrix.icc![Loo...] - multiply.c
~[Loop at line 182 in| 175.059s m“ [Loop at line 182 [ENEEASI(TTN
© [Loop at line 18] 175.059s (GG 0s matrix [Loop at line 181 § matrix.icc![Loo...
Loop at line 181in|  0.080s| 0s  0s matrix.icc [Loop at line 181  jioc-2.12 50![Lo...ibc-start.c:226
= [Loop at line 18(  0.080s| 0s  0s matrix.icc [Loop at line 180 ou...ownJ:[Unknown]
Loop at line 144 in|  0.030s| 0s  0s matrix.icc [Loop at line 144
~ [Loop at line 14 0‘0305\ 0s  0s matrix, [Loop at line 144
Selected 1 row(s): 175.059s  0s
[ |
35 45 55 65 Ruler Area =]
:  Regio..
VTUNE O = open...
Lk Spin a.
. MPI Com... |,
X I I T B
[ I ETQ UL User functions + 1 = Inline Mode: = [LLIELLEER Loops only =
X . European Union
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Source  Assembly JJ ﬁﬂﬂg Eﬂ Assembly grouping: Address

b B o

@ || welcome 0

Data Of Interest (CPU Metrics v‘

#*Viewing 4 1 of 17 selected stac
100.0% (175.059s of 175.059s)

matrix.icc![Loo...5] - multiply.c

matrix.icc![Loo... multiply.c:182
matrix.icc![Loo... multiply.c:182
libe-2.12.s0![Lo...ibc-start.c:226
matrix.icc![Ou...own]:[Unknown]

cpu Tim!
S.
T Source Effective Time by Ut
D idle @ Poor [JOk @ Ideal
182 for(k=0; k<msize; k++) { 205.7%
183 c[i][j] = c[i][j] +alil[k] * b[kI[j];| 94.1%
Selected 1 row(s) £}
T —| 0| K3 0|
- European Union =~NSRF
Development Fund




8 grnet 2UNTTEPAC AT

ﬁpc.grnet.gr

Profiling
@ YT1rdapxel TTpoRAnua amédoong;
e time, speedup, scalability
@ [Moid gival n Baoiki kaBuoTépnan; (UTTOAOYIOUAG,
ETTIKOIVWVIQ)
e MPI/ OpenMP / flat profiling

@ [ou cival n BaoikA kaBuoTépnon;
e Call-path
@ liarti utTGpxEl;
e hardware count analysis
SupmrepGopaTa @ [MpoBARPaTa KAINOKWOIPNOTNTOG

e load imbalance, compare profiles various sizes function
by function
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ﬁpc.grnet.gr

Profiling

time “ Linux man page”

GNU gprof “Profiling a Program: Where Does It Spend
Its Time?”

Scalable performance analysis of large-scale parallel
applications “ Scalasca User Guide”

Intel® VTune™ Amplifier “Performance Analysis User’s
Guide”

NASA Advanced Supercomputing Division. “NAS
Reieral Parallel Benchmarks website”

) & & & E
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