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Event Trace Visualization with Vampir

APart I: Welcome to the Vampir Tool Suite
A Event Trace Visualization

A The Vampir Displays _umn
I_l_.: -

A Vampir & VampirServer 11

APart II: Vampir Hands -On
AVisualizingand Analyzing NPB-MZ-MPI/ BT

APart lll: Vampir Analysis Exercise
A Analysing Application Traces
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Event Trace Visualization with Vampir

AVampir Tool Suite
(Visualization and Analysis of MPI Resources)

AScore-P i Instrumentation => OTF2 traces

AVampir & VampirServer - Visualization

APost -mortem  visual performance analysis
ADeveloped originally at Research Centre Julich
and since 1997 by ZHR/ZIH of TU Dresden —
ACommercial product : www.vampir.eu Z I I l * -
- . . . . : : l\:lJ \ET'HJ forschung+innovation
ADistribution and Support: GWT -TUD GmbH Conter for Information Services &

High Performance Computing
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VURTYUALANSTITUTE ¥ HIGH PRODUCTIVITY SUPERCOMPUTING

Event Trace Visualization with Vampir

AVisualization of dynamic runtime behaviour at any level
of detail along with statistics and performance metrics
AAlternative and supplement to automatic analysis

ATypical questions that Vampir helps to answer

A What happens in my application execution during a given time
in a given process or thread?

A How do the communication patterns of my application execute
on a real system?

A Are there any imbalances in computation, I/O or memory usage
and how do they affect the parallel execution of my application?
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ATimeline charts
A Application activities and com -
munication along a time axis

ASummary charts
A Quantitative results for the
currently selected time interval




Event Trace Visualization with Vampir
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The value of seeing how an application executes on the machine

AApplication code computing coulomb forces

AThe workload was distributed evenly across
available processes

AThe user expected perfect parallelized code

AHowever the underlying algorithm worked
differently than expected

Visualization of the application execution
Instantly shows a problem in the
parallelization approach
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w' File View Help
View Chart Filter
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Timeline . A|X Function Summary
34149119 s +50 ps +100 us +150 us +200 ps +250 ps +300 ps All Processes, Accumulated Exclusive Time per Function
: : : : : : : N 2 ms 1 ms 0 ms
Process 0 » T P! Wait
Process 1 1.708 ms SOLVE_EM
Process 2 SOLVE_EM 550.796 ps [ MPI_Isend
Process 3 ElCAYMZ 445.604 ps [N \P|_Irecv
Process 4 - 340.607 us [ COUPLE_...OMENTUM
Process 5 : 25.423 usl CALCULATE_FULL
Process 6 9.35 us I RK_STEP_PREP
Process 7
Process 8 SOLVE_EM
Process 9 Context View
Process 10 - ¥ - Master Tim... A | =
Process 11 Property Value
AR VR COUPLE_MOMENTUM Display Master Timeline
Process 13 Elo]RY=R=
Type Message

Process 14 [{e]RY=N=)

Process 15 {e]RY ==Y Message Type Point to point

Origin Process 1
Destination Process 2
Communicator MPI Communicator 0
Tag 2

Start Time 34149161 s
Arrival Time  34.149379 s
Duratian 218.05 us

Size 199.335938 KiB
Data Rate 892.749376 MiB/s

 34.149209 s




Main Performance Charts of Vampir
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Timeline  Charts
2 Master Timeline
=t 3 rocess Timeline
@ Summary Timeline
/. Counter Data Timeline
‘@ Performance Radar

Shared Resource Timeline

Summary Charts

®© Function Summary
ﬁ Message Summary
E Process Summary
EEE Communication Matrix View
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Visualization Modes (1)
Directly on front end or local machine

% vampir

z

T .w ‘am) (m) (.“
——4 Multi -Core L0 Score -P Trace
f.\ P:gram- . File
LU L L)

Small/Medium sized
trace

Thread parallel
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Visualization Modes (2)
On local machine with remote VampirServer

% vampirserver start % vampir

VampirServer

IO IC

\
Trace Large Trace File
Score -P . File (stays on remote
Many - Core " ! '
Program / N mactie)

Parallel application
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Hands -on:
Visualizing and analyzing NPB -MZ-MPI / BT




Help! Where is my trace file?
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% Ils $WORKNPB3.3- MZ MPI/ bin.scorep
MANIFEST.md scorep.cfg scorep.log ...
traces / traces.def traces.otf2

/ scorep_bt -mz_C _16x4 trace

% Is $TW35/scorep - examples/ scorep bt
MANIFEST.md scorep.cfg scorep.log ...
traces / traces.def traces.otf2

-mz_C_16x8_trace

% Is/ tmp/TW35/ vampir / scorep bt
MANIFEST.md scorep.cfg
traces / traces.def

-mz_C_16x8_trace
scorep.log ...
traces.otf2

Alf you followed the
Score -P hands -on up to
the trace experiment

Alf you did not follow to
that point, take a
prepared trace

35TH VI -HPS TUNING WORKSHOP (STUTTGART, GERMANY, 14 -18 SEPTEMBER 2020)
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Start Vampir

%gsub 11 TX Tg R_tw 7lselect=1:mpiprocs=12 il walltime =0:30:00 A Work on Login2 or

request an

Interactive Batch Shell

% module load vampir /9.9.0 )

A Load correct module to add
local tool installations to
$PATH (required for each

shell session)
% vampir <tracefile >

% vampir $TW35/scorep - examples /\ AStart. vampir :
scorep_bt -mz_C 16x4 trace/traces.otf2 (requires  ssh X-forwarding )
and

Open (local) trace file

35TH VI -HPS TUNING WORKSHOP (STUTTGART, GERMANY, 14 -18 SEPTEMBER 2020) 14
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Visualization of the NPB -MZ -MPI / BT trace

Trace View -/homejfrank[Tracesjscorep bt-mz_B_4x4_tracej/traces.otf2* - Vampir
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Visualization of the NPB -MZ -MPI / BT trace
Master Timeline E

Trace View -,fhome,:"Frankaraces,fscorep bt-mz_B_4x4 _traceftraces.otf2* - Vampir
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Visualization of the NPB -MZ -MPI / BT trace |
Process Timeline %

Trace View -,fhome,:"Frankaraces,fscorep bt-mz_B_4x4 _traceftraces.otf2* - Vampir
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Visualization of the NPB -MZ - MPI / BT trace
Typical program phases
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Visualization of the NPB -MZ -MPI / BT trace .
Counter Data Timeline il

Trace View - fhome/frank/Tracesfscorep_bt-mz_B_4x4_traceftraces.otf2* - Vampir

=B eIEEH B B P

Timeline @@ Function Summary
‘ 0s 3s 65 12s 155 | All Processes, Accumulated Exclusive Time per Fun...
; : : ; ; 100s Os
Rank 0 - o e . Lot o e S : :
; 1 : ! ! = ! - [208:102's : OMP_LOOP
Rank 0.2 - ! 1 1 ; E
Jreul - 1l . ik i el | =k | | o : 20.101s OMP_SYNC
Rank 1 EH s e o e L e i S o | | B o i : 10.52 s [J] OMP_PARALLEL
Rank 1.2 T : ! I - e = I 3.073 s | Application
Rank 2 B R T I L S R IR SRR T S ) 13425 | MPI
: Y | | | I 1 ] I : :
Rank 2.2 : n | ! _ T ! : <0.1s | USER
Rank 3 B LT o T K ANtEN :
- : k LISE.. & Conkext View
Rank 3.2 i | ! 1 TP |
| ] I 1 | T I F I 1
Rank 0 ' | d
N S H P ; W Detallea counter

information over time
for an individual
process.

Function Legend

- Application
™ Default

- [ MPI

- ] Monitor

- NoGroup

- [l OMP_API

-7 oMP_LOOP

-l OMP_PARALLEL

- OMP_SYNC

o : : : : : : D
10.255 553.076369 k




Visualization of the NPB
Performance Radar

Trace View - fhome/frank/Tracesfscorep_bt-mz_B_4x4_traceftraces.otf2* - Vampir
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-MZ -MPI / BT trace
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Visualization of the NPB -MZ -MPI / BT trace
Zoom In: Inititialisation Phase

Trace View - fhome/frank/Traces/scorep_bt-mz_B_4x4_traceftraces.otf2* - Vampir
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Visualization of the NPB -MZ -MPI / BT trace
Find Function

Execution of function
Ainitialize
higher page fault
rates.




