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Tutorial Outline

o NAS Parallel Benchmark
o Instrumented with TAU using Opari and PDT
» Profiling

o Using paraprof profile browser



Building NPB BT example with TAU

o Edit config/make.def and uncomment the tau_f90.sh line:

MPIF/77 = mpif77

# Alternative variants to perform instrumentation

#MPIF/7/7 = psc_instrument -t user.mpi.omp —-s ${PROGRAM}.sir wmpif//
#MPIF//7 = scalasca —-instrument wmpif77

MPIF77 = tau_f90.sh

#MPIF77 = vtf77 —-vt:hyb —-vt:f77 wmpif77

#MPIF/7/7 = scorep ——user mpif//

# PREP is a generic macro for instrumentation preparation

#MPIF//7 = $(PREP) wmpif77



Building NPB BT

% module load tau

% make suite

% cd bin.tau

% cp ../jobscripts/run.msub .
% ccc_msub ./run.msub
After it executes:

% pprof | more

And for the GUI:
% paraprof




ParaProf Manager Window

@&%
File Options Help
|@ Applications . TrialField Value
¢ 7 Standard Applications Name bintau/NPB3.3-MZ-MPI/tutorial/sh... |~
¢ [ Default App Application ID 0
¢ 7 Default Exp Ex_perlment D 0
¢ [ bin.tau/NPB3.3-MZ-MPIjtutorialishendd Trial ID 8
@ TIME : CPU Cores 8
:|CPU MHz 2261.000
:|cPU Type InteliR} Xeon(Rj CPU X7560 @ 2.
“|CPU Vendor Genuinelntel
|CWD fcccfcont005/dskufjaspefhomejus... | =
i|Cache Size 24576 KB
{|Command Line fcccfcont005/dskufjaspefhomejus...
i|Executable jcccfcont005/dskufjaspefhomefus...
#|File Type Index 1
i|File Type Name Tau profiles
i|Hostname curiel320
Local Time 2012-04-24T16:21:104+02:00 —
i|MPI Processor Name curiel320
|Memory Size 132013924 kB
|Node Name curiel320
:|OS Machine X86 64
|OS Name Linux
§§ 0S Release 2.6.32-131.17.1.bI6.Bull.27.0.x86 64
§§ 0S Version #1 SMP Mon Nov 7 15:21:24 CET 2...
“|Starting Timestamp 1335277270601557
#|TAU Architecture Xx86 64
“|TAU Config -opari -iowrapper -c++=icpc -cc...
“|TAU Makefile fusrflocalftau-2.21.2/x86 64/lib/M...
#|TAU MetaData Merge Time 8.9E-05 seconds
i|TAU Version 2.21.2 |
< ] | [ iTan canpaTH nff Yy




ParaProf Main Window

eNno m TAU: ParaProf: /ccc/cont005/dsku/jaspe/home/user/tgcc0007/shendes/tutorial /NPB3.3-MZ-M...
File | Options | Windows Help

Metril ¥ Show Meta Data in Panel

Valug ¥ Normalize Bars

¥ Hide Total

¥ Descending Order

nid M stack Bars Together %
nod Select Metric... !
nodi  Sort by...
hode o, e
node 0, thread 4
node 0, thread 5
node 0, thread 6
node 0, thread 7
node 1, thread 0
node 1, thread 1
node 1, thread 2
node 1, thread 3
node 1, thread 4
node 1, thread 5
node 1, thread 6
node 1, thread 7
node 2, thread 0
node 2, thread 1
node 2, thread 2
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ParaProf

® M O \| TAU: ParaProf: /ccc/cont005/dsku/jaspe/home/user/tgcc0007/shendes/tutorial/NPB3.3-MZ-M...
File Options Windows Help

Metric: TIME
Value: Exclusive

Std. Dev. [ = =

Mean
node 0, thread 0
node 0, thze=od
node 0, thAshow Thread Bar Chart
node 0, th| Show Thread Statistics Text Window

node 0, th Show Thread Statistics Table
node 0, th
node 0, th{ 8how Thread Call Graph

node 0, thi Show Thread Call Path Relations
node 1, thi §how User Event Bar Chart

node 1 th' ¢y User Event Statistics Window
node 1, th

node 1, th) Show Context Event Window
node 1, thi Show Metadata for Thread

node 1, th add Thread to Comparison Window
node 1, tht
node 1, thread 7 ] [— L1

node 2, thread 0 ] [ ]
node 2, thread 1 ] [ ]
node 2, thread 2 ] [ ]
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ParaProf Node Window

i ®no \ TAU: ParaProf: node 0, thread 0 - /ccc/cont005/dsku/jaspe/home/user/tgcc0007/shendes/tutorial /NPB3.3-MZ-MPI/bin.tau
File Options Windows Help

Metric: TIME
Value: Exclusive
Units: seconds

1771 e o] do (null [OpenMP location: flle ,‘ccc,‘cont005,'dskufjaspefhomefuserftgcc0007fshendes,‘tutor|al,'NPBS3 -MZ-M*

16,042 | do (null) [OpenMP locatio nefuserftgcc0007/shendes/tutorial/NPB3.3-MZ- '
16188 e 1 do (null} [OpenMP locatio Showl ource Code mefuserftgcc0007/shendes/tutorial/NPB3.3-MZ-N
1912 [ MPI_Init() Show function Bar Chart
0.474 do (null) [OpenMP locatio| Show Function Histogram  [nefuserftgcc0007/shendes/tutorial/NPE3.3-MZ-N =
U378 MPI_Waitall() Assign Function Color
0373 do (null) [OpenMP locatio 9 nefuserftgcc0007/shendes/tutorial/NPB3.3-M2Z-M
0.32 [ do (null} [OpenMP locatio| Reset to Default Color nefuserjtgcc0007/shendes/tutorial/NPB3.3-MZ-N
0.32 do (null) [OpenMP locatio| Rename nefuserftgcc0007/shendes/tutorial/NPB3.3-MZ-M—
0.309 for enterfexit [OpenMP]
M
0.211 | do (null} [OpenMP location: file:;fccc/cont005/dskufjaspefhomefuserftgcc0007/shendesjtutorial/NPB3.3-M2Z- I
0.16 | do (null} [OpenMP location: file:fcccfcont005/dskufjaspefhomefuseritgcc0007/shendesjtutorial/NPE3.3-M2Z- I

0.131
0.128
0.113
0.112
0.111
0.109

barrier enterfexit [OpenMP]
parallel (null} [OpenMP location: file:fccc/cont005/dskufjaspeshomefuseritgcc0007/shendes/tutorial/NPB3.3-
paralleldo (null) [OpenMP location: file:;fcccfcont005/dskufjaspethomefuserftgcc0007/shendes/tutorial/NPB3
paralleldo (null) [OpenMP location: file:;fcccfcont005/dskufjaspethomefuseritgcc0007/shendes/tutorial/NPB3
paralleldo (null} [OpenMP location: file:;fccc/cont005/dskufjaspeshomejuserftgcc0007/shendesjtutorial/NPE3

1]
i
I
i z
H z
0.304 % do (null) [OpenMP location: file:fcccfcont005/dskufjaspefhomejuserjtgcc0007/shendes/tutorial/NPB3.3-MZ-
pd
i Z
|
|
|
|
I paralleldo (null} [OpenMP location: file:;fccc/cont005/dskufjaspefhomejuserftgcc0007/shendesjtutorial/NPE3
|
|
|
I
I
I
I
I
I
I

0.109 | paralleldo (null} [OpenMP location: file:fcccfcont005/dskufjaspethomejuseritgcc0007/shendes/tutorial/NPB3
0.098 | parallel (null} [OpenMP location: file:fcccfcont005/dskufjaspefhomefuseritgcc0007/shendes/tutorial{NPB3.3-
0.077 | parallel (null) [OpenMP location: file:fcccfcont005/dskufjaspefhomefuseritgcc0007/shendes/tutorial{NPB3.3-
0.074 | BINVCRHS [{solve_subs.pomp.f} {209,7}-1485,9}] [THROTTLED]

0.067 | LHSINIT [{initialize.pomp.f} {290,7}-{325,9}] [THROTTLED]

0.062 | BINVRHS [{solve_subs.pomp.f} {492,7}-{644,9}] [THROTTLED]

0.062 | parallel (null} [OpenMP location: file:;fcccfcont005/dskufjaspefhomefuserftgcc0007/shendes/tutorial/NPBE3.3-
0.061 | MATMUL_SUB [{solve_subs.pomp.f} {58,7}-1202,9}] [THROTTLED]

0.061 | parallel beginfend [OpenMP]

0.051 | MATVEC_SUB [{solve_subs.pomp.f} {6,7}-{53,9}] [THROTTLED]

0.048 | EXACT SOLUTION [{exact solution.pomp.f} {5,7}-{29,9}] [THROTTLED]
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ParaProf Source Browser

File Help

52 I$OMP DO 2
53 dok =1, nz-2

54 doi=1, nx-2

55 do =0, |size =]
56 |
57 tmpl = rho_i{i,j.k}

58 tmp2 = tmpl * tmpl

59 tmp3 = tmpl * tmp2

60

61 flac(1,1,)) = 0.d0

62 flac(1,2,j) = 0.d0

63 flac(1,3,)) = 1.d0

64 flaci1l,4,j) = 0.d0

65 fiac(1,5,)) = 0.d0

66

67 flaci2,1,j) = - [ ui2,ijki*ui3,ij.k) )

68 =~ *tmp2

69 flacl2,2,)) = u(3,i.k) * tmpl

70 flacl2,3,)) = ul2,i,jk) * tmpl

71 flacl2,4,j) = 0.d0

72 fiac{2,5,)) = 0.d0 ¥




ParaProf 3D Visualization

@ M O |\ TAU: ParaProf: /ccc/cont005/dsku/jaspe/home/user cc0007/shendes/tutorial /NPB3.3-MZ-M...
File Options |Windows Help

Metric: TIME ParaProf Manager

Value: Exclusive | 3p Wisualization

3D Communication Matrix
Communication Matrix

Std. De

Me -

node 0, thread | Function
node 0, thread| Thread

node 0, thread :
node 0. thread Function Legend

node 0, thread | Group Legend
node 0, thread | User Event Legend

node 0, thread | Group Changer
node 0, thread

node 1, thread Close All Sub-Windows
node 1, thread 1
node 1, thread 2
node 1, thread 3
node 1, thread 4
node 1, thread 5
node 1, thread 6
node 1, thread 7
node 2, thread 0
node 2, thread 1
node 2, thread 2
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f 3D Window VI

HPs

Yoo

N\ TAU: ParaProf: 3D Visualizer: /ccc/cont005/dsku/jaspe/home/user/tgcc0007/shendes/tutorial /NPB3.3-MZ-MPI/bin.tau
File Options Windows Help

4 )

¥ ® Triangle Mesh
() Bar Plot
() Scatter Plot

’ Topology Plot

Height Metric =
Exclusive [«| [TiME
Color Metric
'Exclusive [v] 'TIME
parallel (null) [OpenMP locatic

K ]_g\ Y

Function

0:7
[« Tl I

Height value 8.867 seconds

Thread

Color value 8.867 seconds

[ Scales | Plot ["Axes | Color |'R... »

height: 0 | | 17.753 | H

seconds




f 3D Bar Plot VI

HPs

Yoo

N\ TAU: ParaProf: 3D Visualizer: /ccc/cont005/dsku/jaspe/home/user/tgcc0007/shendes/tutorial /NPB3.3-MZ-MPI/bin.tau
File Options Windows Help

) Triangle Mesh
® Bar Plot
k

() Scatter Plot

’ Topology Plot

Height Metric =
[Exclusive ‘v [TIME

Color Metric

Exclusive ‘v TIME v

do (null} [OpenMP location: fil

4 [ T»]

Function

0:5
[« Tu] |

Height value 16.778 seconds

Thread

=

Color value 16.778 seconds

[ Scales | Plot ["Axes | Color ['R... [»

height: 0 | I 172.753 |

seconds

“



MPI Example VI-HPS

1

« Get rid of OPENMP flag in config/make.def
to build for MPI only

MPIF77 = tau_f90.sh
#MPIF77 = vtf77 —-vt:hyb -vt:f77 wmpif/77
#MPIF77 = scorep ——user mpif/77

# PREP is a generic macro for instrumentation preparation

#MPIF77 = $(PREP) wmpif//

# This links MPI fortran programs: usually the same as ${F//F
FLINK = $(MPIF77)

#FFLRGS = (ElS (OPENMP )

FFLAGS = -03

AL



Building with TAU and VampirTrace and Scalasca VITIﬂIPS

« Load modules:
« module load vampirtrace/5.12.2 tau vampir
« Use VampirTrace runtime options as before

[shendes@curieb50 NPB3.3-MZ-MPI1$ make clean

rm —f core

rm —f #/#opari® ®/% _mod.*

rm —f #7 #/core ®/%" %/%_,0 #*/npbparams.h ®/%.0bj ®*/%.exe

rm —f sys/setparams sys/makesuite sys/setparams.h

[shendes@curieb50 NPB3.3-MZ-MPI1$ 1s $TAU/Makefile.=
/usr/local/tau-2.21.2/x86_64/1ib/Makefile.tau-icpc—mpi-pdt
/usr/local/tau-2.21.2/x86_64/1ib/Makefile.tau-icpc—mpi-pdt-openmp—opari
/usr/local/tau-2.21.2/x86_64/1ib/Makefile.tau-icpc-papi-mpi-pdt
/usr/local/tau-2.21.2/x86_64/1ib/Makefile.tau-icpc—papi—mpi-pdt-epilog-scalasca—-trace
/usr/local/tau-2.21.2/x86_64/1lib/Makefile.tau-icpc—papi-mpi-pdt—-openmp-opari

/usr/local/tau-2.21.2/x86_64/1ib/Makefile.tau—icpc-papi-mpi-pdt-vampirtrace-trace
/usr/local/tau-2.21.2/x86_64/1ib/Makefile.tau—phase-icpc—mpi-pdt

[shendes@curieb50 NPB3.3-MZ-MPI1$ export TAU_MAKEFILE=/usr/local/tau-2.21.2/x86_64/1ib/Makefile.tau-icp
c—papi-mpi-pdt-vampirtrace-trace

[shendes@curie50 NPB3.3-MZ-MPI1$ make suite [J 4




Feedback / Questions?

Contact us:
tau-bugs@cs.uoregon.edu



