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Paraprof Hands-on Outline

 Install Paraprof and Cube if you haven't already

o Copy your Score-P measurement file from Bridges
 Download PAPI-experiments file from Moodle
 Run Paraprof

 Open Bridges Score-P measurement file

e Examine
— Time in key functions
— Call Path
— Parallel Load Imbalance

Open Score-P file from PAPI experiment
— Examine Hardware Counters and Derived Metrics
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Open Score-P measurement file

In Paraprof Manager:

— File = Open

e Trial Type: Cube (Note how many different
tools Paraprof supports)

o Select File: profile.cubex
e« OK
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T Tal: ParaProf Manager

File ©Options Help

@ Applications

9 [ Standard Applicati
o= ] Default App

9 [ Mew Applicatio

o~ ] Mew Exper

E AppField | Value
T Select File(s) - pplication
LookIn: | scorep-nas-unfiltered || T N
D profile.cubex
File Name:  |profile.cubex
I
Files of Type: |All Files -
Select Cancel

Open Score-P Measurement File
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Examine Time in Key Functions

T TALL: ParaProf: Chlsers\pdblood\Desktop'scorep-nas-unfitered\profile.cubex — O >

File Options Windows Help

Metric: Time
Yalue: Exclusive
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Each colored bar is a function or other defined region in the code. A “node” is a process. Hover for context
information. Right click a node or bar for options. Left click node or bar to reveal detailed function info
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T TAU: ParaProf: Mean - C\Users\pdblood\Desktop\scorep-nas-unfiltered\profile.cubex

— O *
File Options Windows Help
Metric: Time
Value: Exclusive
Units: seconds
6.816 | | hinverhs_ il
4657 — ratrul_sub_

1461 [ |
4430
4.3

L e —
2926 [
2283 ————1

2,255
2245 [l

1.50 s matmul_sub_ <= 15omp do @y_solve.f52 == 1§omp parallel @y_solve £43 ==v_solve_ == adi_ == ITERATION == MAIN__ == main
1642 [l matmul_sub_ == omp do @2_solve_scorep_user F:f4 == z_salve_thread <= 1§omp parallel @z_solve_scarep_user.F:81 == z_salve_ == adi_ == ITERATIOM == MAIN__ == main
1636 [l matmul_sub_ == 1omp do @x_solve 54 == 15omp parallel @x_salve F46 == x_solve_ == adi_ == ITERATION == MAIN__ == main
0882 [ matvec_sub_ ==15omp do @y _solkef52 ==1%0mp parallel @y_solve £43 ==y_solve_ == adi_ <= [TERATION == MAIMN__ == main
0.966 matvec_sub_ == formp do @z_solve_scorep_userF:64 == z_solve_thread == 15omp parallel @z_solve_scorep_userF:51 <= z_solve_ == adi_ <= ITERATION == MAIN__ == main
0.965 matvec_sub_ == lfamp do @yx_solve.f54 == 1§amp parallel @y¥_solve 146 ==3_solve_ == adi_ <= [TERATION == MAIN__ == main
0736 [ !$ornp implicit barrier @y_solve f406
0782 |: 1Fomp implicit barrier @y_solve £406 <= lfomp parallel @y_solve £43 ==y _solve_ == adi_ <= [TERATION == MAIN__ == main
076 [ '$omp implicit barrier @y_solve £407
0.756 |: 1Fomp implicit barrier @s_solve £407 <= lfomp parallel @_solve f46 ==x_solve_ == adi_ <= [TERATION == MAIN__ == main
0.458 [] !$omp da g@rhs £20
0.454 [ '$omp do @rhs £.80 == lfomp parallel @rhs. 128 == compute_rhs_ == adi_ == [TERATION == MAIN__ == main
0.45 @ !'$omp do @rhs 191
0.445 [] 1$amp do @rhs 181 ==15omp parallel @rhs 128 == compute_rhs_ == adi_ == [TERATICON == MAIN__ == main
0.355 E I$omp do @rhs £37 =

1fomp do @z_solve_scorep_user.F 64

fomp do @2_solve_scorep_userF 64 == z_sokve_thread == 15omp parallel @z_solve_scorep_userF:51 <= z_solve_ == adi_ == [TERATION == MAIN__ == main
1Fomp do @y_solve.ra2

Fomp do @y_solve.fs2 == 15omp parallel @y_solve 143 ==y_solve_ == adi_ == [TERATION == MAIN__ == main

1Fomp do @x_solve.rs4

1Fomp do @x_solve.f54 <= 15omp parallel @y_solve T46 <= x_salve_ == adi_ == [TERATION == MAIN__ <= main

matvec_sub_

bimverhs_ == lhomp do @y_salve £82 == 1fomp parallel @y_salve £43 <=vy_salve_ == adi_ == ITERATION == MAIN__ == main

hinverhs_ == 15omp do @z_solve_scorep_user.F:64 <=z_solve_thread == 1§omp parallel @z_solve_scorep_userF:51 ==z_solve_ == adi_ == [TERATICON == MAIN__ <= main
hinverhs_ == 15omp do @x_solve £54 == 1Fomp parallel @x_solve £.46 <= x_solve_ == adi_ == ITERATION == MAIN__ == main

1§omp implicit barrier @z_solve_scorep_user.F:4445

1§omp implicit barrier @z_solve_scorep_user.F:445 == lfomp parallel @z_solve_scorep_userF:81 == z_solve_ == adi_ == ITERATION == MAIN__ == main

Left click “Mean”

to display this view of average time per function. Go to

“Options = Select Metric” to change the metrics displayed.
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Getting Call Path Information

T TAL: ParaProf: ChUsers\pdblood\Desktop\scorep-nas-unfiltered\profile. cubex - O

File Options Windows Help

Metric: Time
Yalue: Exclusive

Std. Dev. AT TRl T T [

Mean |

node 0, thread 0|
node 0, th Show Thread Bar Chart

node 0, % opow Thread Statistics Text Window

node 0, t o

node 0, t Show Thread Statistics Table

node 0, th Show Thread Call Graph

node 0.t show Thread Call Path Relations
Show Metadata for Thread

node 1,1

node 1,1

naode 1, tf Add Thread to Comparison Window
node 1, thread 3 |
node 1, thread 4 |
node 1, thread 5 [ el e s (ool | ool il [Tl [ [ (TS
node 1, thread 5 [ e e (ool | ofeen]  [lell [Tl [ [ [T
node 2, thread 0 | sl el [ T [ Tl [T TTHTAHTTH—
node 2, thread 1 |
node 2, thread 2 |
node 2, thread 3 |
node 2, thread 4 |

1

Right click
desired label
on left and
select “Show
Thread Call
Graph”.

Can also
explore call
graph in
tabular form
under “Show
Thread
Statistics
Table”
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T TAU: ParaProf: Call Graph for n,c.t, 0,0,0 - C:\Users\pdblood\Desktop\scorep-nas-unfiltered\profile.cubex - O X

File Options Windows Help

L ETH

Default: Width of box is inclusive time and color of box is exclusive
time. Change meaning of width and color of boxes under “Options”
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Detecting Parallel Load Imbalance

e Go back to original Paraprof window showing all function
times for all processes and threads

 To look at load imbalance across all functions:
— In Paraprof window go to ‘Options’
— Uncheck ‘Normalize’ and ‘Stack Bars Together’

 To look at load imbalance in a particular function:

— Left-click on function name (colored bar) to look at
timings across all processors

»
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T TAL: ParaProf: CGh\Users\pdblood\Desktop'\scorep-nas-unfiltered\profile.cubex
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Unstacking bars reveals parallel imbalance across functions

NV PSC

© 2017 Pittsburgh Supercomputing Center



T TAL: ParaProf: Function Data Window: C:\Users\pdblood\Desktop\scorep-nas-unfilter..  — O
File Options Windows Help

Mame: binvcrhs_
Metric Mame: Time
Value: Exclusive
Units: seconds

=
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Clicking on a particular function reveals detailed timing (and imbalance) for a
given function across all threads
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Hardware Counters and Derived Metrics

e Open new Score-P PAPI measurement file
In Paraprof (downloaded from Moodle)

* Go to the Paraprof Manager window

o Select “Options = Show Derived Metric
Panel”

o Select “PAPI_FP_OPS”

* Click division symbol in bottom panel
e Select “Time”

o Click “Apply”

»
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T TAL: ParaProf Manager

¥ Apply Expression File

Re-Apply Expression File

9 [ Mew Experiment
¢ @ CUsers\pdbloodiDesktop\scorep-bt-ser_papi\profile.cube
@ Time
@ Minimum Inclusive Time
@ Maximum Inclusive Time
@ bytes_put
@ bytes_get
@ ALLOCATION_SIZE
@ DEALLOCATION_SIZE
@ ytes_leaked
@ maximum_heap_memaory_allocated
@ PAPLTOT_INS
@ PAPI_TOT_CYC
@ PAPI_FP_INS
@ PAPI_FP_OPS

TrialField

Value

“|Name

CAlsers\pdbloodiDesktoplsc...

“|Application ID

“|Experiment ID

“|Trial ID

:[File Type Index

:[File Type Name

Expression:

Clear

= - * / = ( ) Apply

Create a new “PAPI_FP_OPS/Time” metric and double click on it
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T TAL: ParaProf: Ch\Users\pdblood\Desktophscorep-bt-ser_papitprofile.cubex

File ©Options Windows Help

Metric: { PAPI_FP_OPS/ Time )
Value: Exclusive

Std. Dev. |

ean

ful =

Min

node 0

— O b4
T TAU: ParaProf: node 0 - Ch\Users\pdblood'\Desktop'\scorep-bt-ser_papi\profile.cubex — O ot
File Options Windows Help
Metric: ({ PAPI_FP_OPS/Time )
Walue: Exclusive
Lnits: Derived metric shown in seconds format
2853269 | the_narm == werify == bt -l
e [l ths_norm
A I (el compute_rhs == verify == bt
2 5079ES | | compute_rhs
2 5079ES | | compute_rhs == adi == bt
8.073268 ] add == adi == bt =
8.073268 ] add
1.8938268 [ hinvcrhs ==3%_solve == adi == bt
1.89351E8 [] hinvcrhs ==v_solve == adi == ht
1.83568 [] hinvcrhs
1.830568 [] hinvcrhs ==z_solve == adi == ht —

1.3851E8 i matmul_sub ==z_solve == adi == ht
1.3816E8 |:| matmul_sub ==v_solve == adi == ht
1.3781E8 B matmul_sub
1.3673ESR i matmul_sub ==3x_solve == adi == ht
T H863ET i hinvrhs ==vy_solve == adi == ht
T Y9RBET E hinvrhs == ¥_solve == adi == kit
7.954567 [ hinvrhs
TH097ET i hinvrhs == 7_solve == adi == ht
7ATEBET W exact_rhs ==t
TATEBET W exact_rhs
G.aa5ET i exact_solution == initialize == bt
6.8337E7 W exact_solution
BaZ1ET |:| exact_solution == error_naorm == verify == bt
B.T352ET E exact_solution == exact_rhs == bt -

Click on “node 0” to reveal FLOPs/sec in each function
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