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TAU Performance System® (http://tau.uoregon.edu) \/ J_.J'-JPS

- Parallel performance framework and toolkit %

— Supports all HPC platforms, compilers, runtime system
— Provides portable instrumentation, measurement, analysis

'TAU Architecture

4 :
 Instrumentation =~ Measurement

\

Analysis

o C, C++, Fortran : | o static/dynamic :

o Python, UPC, Java ¢ | o routine, basic block, loop :

o Robust parsers (PDT) ¢ | o threading, communication :

i | o heterogeneous

Wrapping : :

o Interposition {F'M_FI} - -

o Wrapper generation : o flat, cal;;p:m, phasﬁat :

: parameter, snaps -

o o probe, sampling, hybrid :

o: H

o Static, dynamic <: Traci ® 3

o Preloading t: | lracing IoH

£: | oTAU/Scalascatracing | o}

= I % o Open Trace Format (OTF) %

o Dynamic (Dyninst) @ gi

| o Binary (Dyninst, MAQAO) | =: Metadata =i
\ - o system, user-defined -

\M____
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TAU Performance System®

* Instrumentation C%)
— Fortran, C++, C, UPC, Java, Python, Chapel

— Automatic instrumentation

« Measurement and analysis support

— MPI, OpenSHMEM, ARMCI, PGAS, DMAPP

— pthreads, OpenMP, hybrid, other thread models

— GPU, CUDA, OpenCL, OpenACC

— Parallel profiling and tracing

— Use of Score-P for native OTF2 and CUBEX generation

— Efficient callpath proflles and trace generation using Score-P
* Analysis

— Parallel profile analysis (ParaProf), data mining (PerfExplorer)

— Performance database technology (PerfDMF, TAUdD)

— 3D profile browser
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TAU Analysis

event .| i strumentation event
selection information _ ___ ___ __

profilers

| profile

N

Profile Data Management (PerfDMF)

profile etada profile |
translators (XML) database

Trace Data Management
trace trace
translators | storage

Trace Visualizers  Trace Analyzers

JumpShot ProfileGen

Profile Data Mining (PerfExplorer) —
| pmmEmmmEmRey ———— Paraver P
: g e |_ aa Server
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TAU, mpiP, ompP,
HPMToolkit, Cube,
HPCToolkit, Gprof,
Dynaprof, PSRun

Rumntime Data

Collection

Supermon, MEMNet

o+
Derived Data

]

Internal
Representation

Call Graphs

Bar Charts

1 7/

Histograms

Comparative
Displays

Call Trees

Dlsplavs

Vis Package

3D Displays

'

PostgreS0L, MySOL
Oracle, DB2, Derby

¥

Scripting Interface

v

Jython
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Parallel Profile Visualization: ParaProf

File Options Windows Help

*) Triangle Mesh
Bar Plot
") Scatter Plot

Height Metric
Exclusive v |GET_TIME_OF_DAY |+
Color Metric

Exclusive | |GET_TIME_OF_DAY |+

SIGMAD_CQL3D
Function

Thread

Height value 321.68 seconds

Color value  321.68 seconds

Mesh Plot  Axes ColorScale

Plot Width

Plot Depth

Plot Height

| Transparency
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Parallel Profile Visualization: ParaProf

;Mo TAU: ParaProf: 3D Visualizer: M2048 _npl.ppk |

® Triangle Mesh
() Bar Plot
C; Scatter Plot

O Topology Plot

Height Metric T
Exclusive (w ) |TIME (~) ||:
Color Metric ||:
Exclusive ( ~ ) [TIME F~ ||:
|

MPI_Send() |

Function |
— > |

|

1846 II

Thread !
- I t

Height value 283.977 seconds ||:
|

Color value 283.977 seconds |

[S{ales Plot = Axes  Color  Render

height: 0 I 311.904

seconds
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ParaProf: 3D Communication Matrix

TAU: ParaProf: 3D Communication Matrix: uts_xk6_t3|_64p.ppk

Message

EuroMPI‘12:
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Display Options

Callpath

int findwork(int) C [{uts_shm.c} {695,1}
Height Value

Number of calls

Color Value

Message volume (bytes)

Sender

Receiver

Height value 4054

Colorvalue 16216

Scales

height: 0




Hands-on: Profile report exploration

« The Live-DVD contains Score-P experiments of BT-MZ
— class “B*, 4 processes with 4 OpenMP threads each

— collected on a dedicated node of the SuperMUC HPC system
at Leibniz Rechenzentrum (LRZ), Munich, Germany

s cd

% cd workshop-vihps/supermuc_expts

s 1s

periscope-1.5 scorep bt-mz B 4x4 sum
README scorep bt-mz B 4x4 sumtmets
run.out scorep bt-mz B 4x4 trace
scorep-20120913 1740 557443655223384

« Start TAU's paraprof GUI with default profile report

$ paraprof scorep-20120913 1740 557443655223384/profile.cubex
OR

% paraprof scorep bt-mz B 4x4 trace/scout.cubex
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ParaProf: Manager Window: scout.cubex

TAU: ParaProf Manager - | O X
File Options Help

@ Applications (=lf: TrialField Walue
% [ Standard applications |Name SO L

¢ ] Default App ‘|Application 1D ]

% [ Default Exp |Experiment ID 0

¢ [ scout.cubex [Trial ID 0

@ Time i|File Type Index |8

@ Wait at Barriar iFile Type Mame  [Cube
@ Barrier Completion :

@ Late Sender

@ Late Sender == Messages in Wrong Order

@ Late Sender == Messages in Wrong Order == Messages from different sources
@ Late Sender == Messages in Wrong COrder == Messages from same source

@ Late Receiver

@ Early Reduce

@ Early Scan

@ Late Broadecast

@wWat at Mx N

@ M= M Completion

@ Management

@ Management == Fork

@ P2P send synchronizations

@ P2P send synchronizations == Late Receivers
@ PZP recy synchronizations

@ F2F recv synchronizations == Late Senders
@ PZP recv synchronizations == Late Senders == Messages in Wrong Order
@ Collective synchronizations

@ F2F send communications T H T

@ P2P send communications == Late Receivers Metrlcs N the prOfIIe
@ P2P recy communications

@ F2F recy communications == Late Senders

@ PZP recy communications == Late Senders == Messages in Wrong Order
@ Collective exchange communications

@ Collective communications as source

@ Collective communications as destination

@ P2P bytes sent

@ P2P bytes received

@ Collective bytes outgoing

@ Collective bytes incoming

@ RMA bytes received

@ RMA bytes put
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ParaProf: Main window

TAU: ParaProf: scout.cubex = =

File Options Windows Help

Metric: Time
walue: Exclusive

Std. Dev. [ s — |

Mean | —— —— — [ [0 0] T
node 0, thread 0 | —— —— — (T [ [ (T ol
node 0, thread 1 | —— —— — [ ol [T
nodeO,thread2 7 s === Saessaas = S [T [ o] G T (i
node 0, thread 3 | —— —— — [ [ T Tl T
node 1, thread 0 | —— —— — [ [ [ [0 ([ o —
node 1, thread 1 | —— —— — [ [ [ [ TS [T
node 1, thread 2 | —— [—— — [ [ [ [ T

H
=
=
g
@
o
W

=
=
o
m
it

!

node 2, thread 0 |
node 2, thread 1 |

node 2, thread2 7 s === e == s 0 [ S (E T
node 2, thread 3 | —— —— — [ [ [ [ ol [T T
node 3, thread 0 | —— —— — [ [ G (Tl T—
node 3, thread 1 | —— —— — [ [ [ (o T
node 3, thread 2 | —— —— — EEREERTTIN
node 3, thread 3 [ — . I N
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ParaProf: Options

TALU: ParaProf: scout.cubex - | O

File | Options | Windows Help

metril ¥ Show Meta Data in Panel

value ¥ Normalize Bars

¥ Hide Total

¥ Descending Order
¥ stack Bars Togethen

222 Select Metric...
no Sort by...

node 0, thread 3
node 1, thread O |
node 1, thread 1 |
node 1, thread 2 |

node 1,thread 3 .. |

de 2, th do o] .
hode 2, thread 1 == UJnselect this to expand

node 2,thread 2 [ i . s
ol each routine in its own

node 3, thread 0 [ | Space
node 3, thread 1
node 3, thread 2 |

node 3, thread 3 [ m
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Each color represents an
event executing on one or
more threads

TALU: ParaProf: scout.cubex

=

Windows Help

Mean [

Std. Dew,
thread 0O
thread 1
thread 2
thread 3
thread 0O
thread 1
thread 2
thread 3
thread 0O
thread 1
thread 2
thread 3
thread 0O
thread 1
thread 2
thread 3

,r.
=
o
L
S
o

File Options
Yalue: Exclusive

Metric: Time
node O
node 0
node 0
node 0O
node 1
node 1
node 1
node 1
node 2
node 2
node 2
node 2
node 3
node 3
node 3
node 3
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ParaProf: Windows

TALU: ParaProf: scout.cubex - | O
File Options Windows Help

Metric: Time
Yalue: Exclusive

Std. Dev. [ | I
Mean [ | s [ | [

hode O, threar's, Thread Bar Chart

node 0, threas .
node 0, threas Show Thread Statistics Text Window

node 0, threa( Show Thread Statistics Table
node 1, threa( Show Thread Call Graph
node 1, threal Show Thread Call Path Relations
node 1, threa( Show Metadata for Thread

node 1, threas AI:II:I Thread to Comparison Window
node 2, threa

node 2, thread 1 :IﬁE
node 2, thread2 [ ] s
node 2, thread 3 [ | i ]

node 3, thread 0 [ | i ]
node 3, thread 1 | i— ]
node 3, thread2 [ |l ]
node 3, thread 3 7] [ [0 e

i [l | i i i L | | e
) L | | s i == | |
i | o = | s | o | o L= | | i A

Right click on a given node
to choose other windows

e - - - e — B|[a - - T Ba T e
L == L == I~ bty

B B B @ =
|:|I:|l=l—|:l|:|'='—|:|—|:|—'='|:ll=l—|:u=l
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ParaProf: Thread Statistics Table

TAU: ParaProf: Statistics for: node O, thread O - scout.cubex - | O

File Options Windows Help

Time ~ RN CRERR SENERENR
Mame Exclusive Time W | Inclusive Time | Calls | Child Calls |
O!'$omp do @y solve,f:52 5.81 5.817 3,216 [0 Jil
O!'$omp do @z_solve,f:52 5.657 5.657 3,216 0
O !'$omp do @x solve.f:54 5.609 5.609 3,216 0
B !$omp do @rhs.f: 191 0.609 0.609 3,232 0 _
B !$omp do @rhs.f: 80 0.583 3,232 ol
B MPI_Waitall 0.402 - X
B '$omp implicit barrier 0.402 Clle to sort by a given
o M '$omp do @rhs.f:301 0.36 .
B ! $omp implicit barrier 0.026 metrlc, drag and move tO
B ! $omp implicit barrier 0 rearrange Columns
B !$omp do @rhs.f:37 0.343 4
¢ M!'%omp do @rhs.f:62 0.225 0.228 3,232 3,232
B! $omp implicit barrier 0.004 0.004 3,216 0
B ! $omp implicit barrier 0 0 16 0
B MPI_Init_thread 0.218 0,218 1 0
W '!$omp do @rhs.f: 384 0.199 0.199 3,232 0
o Ml !$%omp parallel do @add.f:22 0.099 0.111 3,216 3,216
B !$omp do @rhs.f: 428 0.069 0.069 3,232 0
B MPI Isend 0.043 0.043 603 0
B! $omp do @initialize.f: 50 0.04 0.04 32 0
o O 1%omp parallel @rhs.f: 28 0.03 2.536 3,232 51,712
ol !%omp parallel do @exch gbc.f:215 0.021 0.029 6,432 6,432
o Ml !%omp parallel do @exch gqbc.f: 255 0.02 0.033 6,432 6,432
o [l !'$omp parallel @exch _gqbc.f:255 0.02 0.053 6,432 6,432
> l!'$omp parallel @exch gbc.f:244 FinderScreenSnapz003.png
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Example: Score-P with TAU (LU NPB)

000 % TAU: ParaProf: Statistics for: node 0, thread 0 - profile.cubex
File Options Windows Help

Mame Exclusive Time 7 | Inclusive Time Calls Child Calls
¢ IAPPLU [fluf} {46,73-{162,97] 0 8.035 1 19|+
o B SSOR [{ssorf} {4,7}-1241.9}] 0.064 8.225 2 37,843
o [ORHS [{rhs.f} {5,71-{504,91] 0,743 2.524 303 608
o« EBLTS [{blts.f} {4,7}-{258,9]] 0.813 0.858 8,331 15,862
¢ MEBUTS [{buts.f} [4,71-1258,81] 0.8612 1.871 8,321 18,662
¢ IMEXCHAMNGE_1 [{exchange_1.f} {3.7}-{177.91] 0.024 1.258 18,862 15,862
CIMFI_Recy 1.235 1.235 18,662 0
B MFI_Send 0 0 0 0
B ACU [{jacuft {3,71-{384,91] 0,532 0.532 8,331 0
W JACLD [{jacld f} {5.71-{384,93] 0,322 0.322 8,331 0
B MPI_Alreduce 0.018 0.a18 2 0
o [L2ZMORM [{I2norm f {4,71-{68.93] 0 0.035 4 4
M Pl Barrier ] 0 2 0
B TIMER_START [{tirmers.f} {23,73-{37.93] 0 0 2 0
B TMER_STOF [{timers.f} {43,7}-{59,9}] 0 0 2 al
B TIMER_CLEAR [ftimers.f} {4,73-{17.93] 0 0 2 0
B TMER_READ [{timers.f} [65,71-{77,9}] 0 0 2 0
o W SETN [[setivf} [4.71-{67.9]1] 0.043 0111 2 85,232
BFROC GRID [{proc_grid.f} {5,7}-{34,9}] 0,011 0,011 1 0
o M ERHS [{erhsfl {4.73-1536,9]] 0.004 0.108 1 2
o [l ERROR [{errorf} {4,7}-{51,9}] 0,004 0,009 1 7,837
o W SETEV [{sethv.f} {5,73-{79,91] 0,002 0.a04 2 3,400
o [ READ IMPUT [{read input.f} {5 71-{125,9}] 0 0,001 1 i
W VERIFY [{verify.f} {5,83-{403,117] 0 0 1 0
B FRINT RESULTS [{print_results.f} £2,71-1115,12}] 0 0 1 0
o BPINTGR. [{pintgr.f} {5,7}-{288,97] 0 0 1 5
o O INIT_COoMM [Linit_cormm.f} {5,7}-{57,91] 0 1.565 1 4
M R _Finalize 0 0 1 0
B SETHYFPER [{sethyperf} {5 71-194,81] 0 0 1 0
B NEIGHEORS [{neighbors.f} {5,7}-148,97] 0 0 1 o
B SETCOEFF [{setcoeff.f} {5.7}-{157.9}] 0 a 1 D;
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ParaProf: Thread Callgraph Window

| | |
TAU: ParaProf: Call Graph for n,c,t, 0,0,0 = scout.cubex | - [ 0O | X
File Options Windows Help

-

a different color or to resize
the box based on metrics

(]
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ParaProf: Callpath Thread Relations Window

TAU: ParaProf: Call Path Data n,c.t, 0,0,0 - scout.cubex - | O
File Options Windows Help

Metric Name: Time
Sorted By: Exclusive
Units: seconds
0.04 0.04 32732 I$omp parallel @initialize.f:28
ez 0.04 0.04 32 '$omp do @initialize.f:50
0.03 2.536 3232/3232 compute rhs_
S 0.03 Z2.536 3232 '$omp parallel @rhs.f:28 —
0,8E-4 9,3E-4 323273232 '$omp master @rhs,f:424 =
0,225 0,228 32323232 '$omp do @rhs.f:62 |5
0,002 0,00z 323273232 '$omp master @rhs,f:74
0,002 0. 002 323273232 '$omp master @rhs,f:203
0,199 0.199 32323232 1$omp do @rhs.f:384
0,002 0. 002 323273232 '$omp master @rhs,f:183
0.343 0.343 32323232 '$omp do @rhs.f:37
0,016 0.016 323273232 I$omp do @rhs.f:372
0.014 0.027 32323232 1$omp do @rhs.f:413
0, GO9 0. 609 323273232 I$omp do @rhs.f:191
0.36 0.336 32323232 1$omp do @rhs.f:301
0,593 0.533 323273232 '$omp do @rhs.f:30
0.019 0.019 32323232 1$omp do @rhs.f:400
0, 006 0. 006 3232751630 I$omp implicit barrier
0,069 0.069 32323232 '$omp do @rhs.f:428
0,015 0.015 323273232 I$omp do @rhs.f:359
0.021 0.029 G432 /6432 '$omp parallel @exch_gbc.f:215
- 0.021 0,029 G432 I$omp parallel do @exch_gbc.f:215
0,007 0. 007 6432/51680 '$omp implicit barrier
0.02 0.033 G432 /6432 '$omp parallel @exch_gbc.f:255
- 0,02 0.033 6432 I$omp parallel do @exch_gbc.f:255
0.013 0.013 6432/51680 '$omp implicit barrier
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el

1z_solve 52

seconds

'$omp do ¢

5,558 seconds

Triangle Mesh
® Bar Plot
Scatter Plot
Topology Plot
Height Metric
Exclusive
Color Metric
Exclusive
Function
Thread
Height value 5.558 seconds
Color value

t,
=
o
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]
m
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A
III'"
'..'ll
T —

x
L]
sl
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G
e
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Q
J
Wi
i
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N
]
=)
2
=
o)
Lt}
[
=]
| =
o
m
=
1]
o
5
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> 3D Visualization
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ParaProf: 3D Scatter Plot

TAU: ParaProf: 3D Visualizer: scout.cubex
File Options Windows Help

Triangle Mesh
Bar Plot
® Scatter Plot

Topology Plot

'$omp do

i
La]
[Ta)
|

Exclusive

'$omp do

barrie
Time}

Exclusive

'$omp do

]
a
E

1
=
m
=
]
=
L
—

Exclusive

'$omp implicit barrier

iy

=1 tomp

—u
]

Exclusive w | |Time

[ENARE LILTET Y
5y anes le 4

ColorScale | Render
ScatterPlot

Auto-Rotate

Reverse Yideo
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ParaProf: Scatter Plot

TAU: ParaProf: 3D Visualizer: M2048_npl.ppk
Triangle Mesh
Bar Plot
Scatter Plot

Topology Plot

MPI_Send()
150 FFE

Exclusive

CCHEBYB [{mpifcheby_fftw.f90}

TIME 3

Exclusive | ~ ) |TIME

Exclusivael

CCHEBYF [{mpifcheby_fftw.fo0} (

Exclusive | ~ ) |TIME

=
ES
I
.
x
T
Z
ol
&
w
=z
v
~
==
.
5
o
(")
b
=]
o

MFI Barcierf)
(Exciusive, TIME)

174 528 S
ScatterPlot = Axes ColorScale Render

|_| Show Color5cale
Font Size
%) Rainbow () Grayscale

() Inverse Grayscale () Blue-Red

EuroMPI‘12: Hands-on Practical Hybrid Parallel Application Performance Engineering




ParaProf: 3D Topology View for a Routine

TAU: ParaProf: 3D Visualizer: scout.cubex
File Options Windows Help

Triangle Mesh
Bar Plot
Scatter Plot

8 Topology Plot

Layout | Events

Minimum Visible

Time)

Maximum Visible

sclve. f 52+

Lock Range

¥ Axis

o do ey_

L b
>
w
=)
=)
=
Lt
—

Y Axis

om

1
L]
[ a]

Z Axis

Avg Color Value:

Topology |Custom
X Axis 20

Y Axis 20
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TAU: ParaProf: 3D Visualizer: M2048_npl.ppk
() Triangle Mesh
) Bar Plot
) Scatter Plot

@ Topology Plot

_Send()
TIME)

WP |

L
>
Loy
2
o
X
L

(

event3 (Color)

MPI_Send()

Exclusive

! ScatterPlot

| Auto-Rotate
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ParaProf: Node View

[ |
TAU: ParaProf: node O, thread O = profile.cubex | - | Oa
File Options Windows Help
Metric: Time
Walue: Exclusive
Units: seconds
2.7] eesssssseseeeeeeeeeeeeemmm 14N == adi_ == v sole_ == |$omp parallel @y_solve.f:43 == 1$omp do @y _solve.f:52 -l
Al ] Homp do @v_solve.fi52
2,597 Eeeeeeeeeeeeeee— AN == adi_ ==z _solve_ == |jomp parallel @z_solve.f 43 == $omp do @z_solve.fi52
3503 el Hyomp do @z_solve fiS2 =
3,55 e |21 =:- adi == x_sole_ => 1$omp parallel @x_solve f:46 == $omp do @_solve.fi54
3.55 | | '$omp do @x_solve.f.54
0.4 B !'$omp do @rhs.fi191 |
0.388 B MAIN_ == adi == compute_rhs_ == !$omp parallel @rhs.f:28 == !'$omp do @rhs.f:191
0,283 [ ] !'$omp do @rhs.fi80
0,281 [ MAIN == adi_ == compute_rhs_ == !$omp parallel @rhs.f:28 == !$omp do @rhs.f:80
0,352 [ !$omp implicit barrier
0,289 [ !$omp parallel @rhs.f23
0,282 [] MAIN__ == adi_ == compute_rhs_ == !$omp parallel @rhs.f:23
0,28 & '$omp do @rhs.f37
0,279 B MAIN__ == adi_ == compute_rhs_ == !$omp parallel @rhs.f:228 == 1$omp do @rhs.f27
0.261 [ !$omp do @rhs.fi201
0.258 [] MAIN__ == adi_ == compute_rhs_ == !$omp parallel @rhs.f:28 == !$omp do @rhs.f:201
0,228 B '$omp do @rhs.fi62
0,227 [ MAIN_ == adi_ == compute_rhs_ == !$omp parallel @rhs.f:28 == '$omp do @rhs.f:62
0.214 [ MAIN_ == mpi setup_ == MPLInit_thread
0.214 [ MPLInit_thread
0,161 [ MAIN_ == exch_gbhc_ == copy »_face_
0,161 [ copy s face_
0,18 [] MAIN__ == exch_gbc_ == copy_ v face_
0.15 W copy vy face_
0.15 [ MAIN_ == exch_gheo_
0.15 [ exch_ghc_
0.141 [ !'$omp do @rhs.f384
0.14 [0 MAIN_ == adi_ == compute_rhs_ == !$omp parallel @rhs.f:28 == '$omp do @rhs.f:384
0.127 [0 MaIN_ == exch_ghc_ == MPI| Waitall
0.127 [ MPI_waitall
0103 @ MAN_ == adi_
0103 B adi_
0,084 @ MAIN_ == adi_ == add_ == l$omp parallel @add.f.22 == $omp parallel do @add.f:22 o
0.084 @ !$omp parallel do @add.f:22 hd
q] ll | ]
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ParaProf: Add Thread to Comparison Window

ParaProf: Comparison Window - | O

File Options Windows Help

Metric: Time O profile.cubes - node 0, thread 0
Walue: Exclusive M profile.cubex - node 0, thread 1
Units: seconds

Al b | .
2703 (99.?933;61) ————————— MAIN__ == adi_ ==y solve_ == !$omp parallel @y_solve.f:43 == $omp do @y_scolwe.f:52

30 e ,
3,703 (00, 703 ) ey 50mp do @y._s0lve.fi52

3L b oo ,
2,496 (97.021%) D — MaIN__ == adi_ == z_solve_ == $omp parallel @z_sclve.f:43 == l$omp do @z_solve.f:52

Iees bbb | .
3,06 (07,071 e r90mp do @2_solve fi32

355 b _ O _ A :
2,55 (99.997%) D MAIN__ == adi_ ==« solve_ == l$omp parallel @+_solve.f:46 == l$omp do @x_solve.f:54

= L B :
3,55 (09,0070 | /pomp do @ sl fi34

[»

0.666 (189.184%)35% $omp implicit barrier
0.403 {1&9.5?8%{3 E I$omp do @rhs.fi181
0.401 (100?53358) E MAIN__ == adi_== compute_rhs_ = !$omp parallel @rhs.f;28 == §omp do @rhs.fi191
0.356 (83.04%) E t$omp do @rhs.f.80
0.354 (93-00;1?5"??5}) E MAIN__ == adi_ == compute_rhs_ == l$omp parallel @rhs.f.28 == !$omp do @rhs.fi80
0.233 w??fﬁy E t$ormp parallel @rhs.f:28
0,232 (??g-;%g) E MAIN_ == adi_ == compute_rhs_ == l$omp parallel @rhs.f.28
0.251 (59,75'35,3 E '$omp do @rhs.fi37
d I -

4]
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ParaProf: Score-P Profile Files, Database

TAU: ParaProf Manager - O
File Options Help

@ Applications : TrialField Walue
¢ [J Standard Applications Mame profile.cubex
¢ ] Default App “|Application D ]
¢ [] Default Exp |Experiment 1D 0
¢ [ profile.cubes A|Trial ID 0
@ Time :|File Type Index o
@ Minirmurm Inclusive Time File Type Name Cube

@ Maximum Inclusive Time

@ PAPITOT CYC

@ PAPI TOT INS

@ PAPIFP_INS

@ ru_utime

@ ru_stime

@ ru_maxrss

@ ru_iwrss

@ ru_idrss

@ ru_isrss

@ ru_minflt

@ ru_majflt

@ ru_nswap

@ ru_inblock

@ ru_oublock

@ ru_ms=gsnd

@ ru_msgrev

@ ru_nsignals

@ ru_nvosw

@ ru_nivcsw

@ bytes sent

@ bytes received
o [ Default (jdbc:h2:/home/livetauy. ParaProfiperfdmf AUTO_SERWVER=TRUE}

o [ perfexplorer_working {jdbe:h2:/homeflivet aus. ParaProfiperfexplorer wo| Add Application  rp )
Add Experiment

Add Trial

CUIluUVIF T L. Taliud-ull rlravuval rywviiu rairalcl Appneauuvll rocriviinalive ciriynicciily



ParaProf: File -> Preferences

ParaProf Preferences

File
Font
| M n,c.t 0,0,0
[]Bold Size nct0,0, 1l
n,c,t 0,0,2 T

! m
[Jitalic

0 10 20 30 40
wWindow defaults Settings

[ 1 Show Path Title in Reverse

Units ceconds |v| [l Reverse Call Paths

[ ]1sShow Values as Percent

Restore Defaults

Interpret threads that do not call a given function as a 0 value for statistics computation

Generate data for reverse calltree
[]{requires lots of memory)
{does not apply to currently loaded profiles}

Show Source Locations

Auto label nodefcontext/threads

Apply || Cancel
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ParaProf: Group Changer Window

TAU: ParaProf: Group Changer: profile.cubex - 0 X

Region Current Available

filter: |

[ | | new group

ISomp atomic @error.f:104
ISomp atomic @error.f:51
ISomp do @error.f:33
ISomp do @error.f:91
ISomp do @exact rhs.f:147
ISomp do @exact rhs.f:247
ISomp do @exact rhs.f:31
ISomp do @exact rhs.f:346
ISomp do @exact rhs.f: 46
ISomp do @initialize.f:100
ISomp do @initialize.f:119
ISomp do @initialize.f:137
ISomp do @initialize.f:156
ISomp do @initialize.f:174
ISomp do @initialize.f:192
ISomp do @initialize.f:31

4| M | D

CUBE_DEFAULT CUBE_CALLPATH

L1 ] »

[4]
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ParaProf: Options -> Derived Metric Panel

TAU: ParaProf Manager - o x
File Options Help

@ Applications | b MetricField Walue
¢ ] Standard Applications “|Mame Tirme
¢ [ Default App “|Application 1D ]
7 [ Default Exp §§ Experiment 1D 0
¢ [ profile.cubex S| Trial 1D o
@ Time HMetric 1D o
@ Minirum Inclusive Time :
@ Maximum Inclusive Time
@ PAPI_TOT C¥YC
@ PAPI TOT INS
@ PAP| FP_INS
@ ru_utime
@ ru_stime
@ ru_maxrss
@ ru_ixrss
@ ru_idrss
@ ru_isrss
@ ru_minflt
@ ru_majflt
@ ru_nswap :
@ ru_inblock — :
@ ru_oublock :
@ ru_msgsnd
@ ru_msgrew
@ ru_nsignals
@ ru nvesw

Expression: ["PAFLFP_INS"/"Time" Clear

+ - * ! = { ] Apply




Sorting Derived Flops Metric by Exclusive Time

TAU: ParaProf: node O, thread O - profile.cubex

File Options Windows Help

Metric: { PARI_FF_INS / Time )

Value: Exclusive

Units: Derived metric shown in seconds format
Sorted By: Exclusive (Time)

3.0217ES =
3.0217E9 |

Rl S J =
3.2421E9 P |

3.0673E9 =
3.0673E9 |

3.3299ES |

3.3295E9 |
3.5138E9 | |
3.514E9 | |
1965740,083 |
2518815,107 |
2515951.066 |
3.502EE [
3.4975EE8 [l
4, 0207E9 |
4,0205E8 |
383146.074
383024.443
60,754
60,754

2218222.902
2217933.431
2217933.431
2691052.918
2691052.918

1.5044E0 [ ]

150448 [ 1]
65007.137 |

|
|
|
|
|
2218222.902 |
|
|
|
|
|

MAIN_
| !$omp do @y solve.f:52
MAIN_
l$omp do @z _solve.f:52
MAIN_
| !'$omp do @x_solve.f:54

l'$omp do @rhs.fi191

MAN == adi_ == compute rhs_ ==
l$omp do @rhs.f:80

MAN == adi_ == compute rhs_ ==
l$ormp implicit barrier

l$omp parallel @rhs.f:28

== adi_ ==y solve_ == !$omp parallel @vy_solve.f:43 == !$omp do @vy_sole.fi32
== adi_ ==z solve_ == l$omp parallel @z_solve.f:43 == l$omp do @z_solve.f:52

== adi_==x solve == l$omp parallel @ solve.f:46 == l$omp do @+ solve.f:54

l$omp parallel @rhs.f:28 == $omp do @rhs 161

l$omp parallel @rhs.f28 == $omp do @rhs. f80

l$omp parallel @rhs.f:28
l$omp parallel @rhs.f:28 == $omp do @rhs. 37
l$omp parallel @rhs.f:28 == $omp do @rhs.f:2301

l$omp parallel @rhs.f28 == $omp do @rhs. f62

MAN == adi_ == compute rhs_ ==
l$omp do @rhs.f: 37

MAN == adi_ == compute rhs_ ==
l$omp do @rhs.f: 301

MAIN == adi_ == compute rhs ==
l$omp do @rhs.f 62

MAN == adi_ == compute rhs_ ==
MAIN == mpi_setup_ == MPI_Init_thread
MPI_Init_thread

Mol == exch _gbc == copy x face_
copy ¥ face_

Mol == exch _gbc == copy y face_
copy v face

MAIN == exch_gho_

exch_ghc_

l$omp do @rhs.f:384
MaIN == adi_ == compute rhs ==
MAIM__ == exch_ghc_ == MPI_Waitall

l$omp parallel @rhs.f28 == $omp do @rhs. 3584

[4]
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