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Safe Harbor Statement .

~

Kl'his presentation may contain forward-looking statements that are
based on our current expectations. Forward looking statements
may include statements about our financial guidance and expected
operating results, our opportunities and future potential, our product
development and new product introduction plans, our ability to
expand and penetrate our addressable markets and other
statements that are not historical facts. These statements are only
predictions and actual results may materially vary from those
projected. Please refer to Cray's documents filed with the SEC from
time to time concerning factors that could affect the Company and

Qhese forward-looking statements. )
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O chplvis: a Tool for Performance Visualization
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chplvis: a Tool for Performance Visualization



chplvis: Background .

0 Performance debugging tool support for Chapel is limited
No support for tools like Tau, ParaView, and Vislt
Basic support for tools like valgrind and gdb
Parallel performance debugging is not easy

0 Chapel runtime uses tasks and locales
Direct support for these features is important

Other tools do not support this exact paradigm
e.g., provide thread-based information rather than task-based
Y Challenging to integrate support for Chapel in other tools
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chplvis: A Communication and Task Viewer .
Qe
\
OA new Vvisuallil zati on t ool f or
e | n tloeale communication
éeéTask concurrency within a | ocal e
e C

PU and c¢cl ock ti me

O Support provided via a standard module: VisualDebug0

User calls module functions to indicate program segments to visualize
http://chapel.cray.com/docs/latest/modules/standard/VisualDebug.html

Runtime collects data about runtime events, creates data files

Chplvis program displays data from files visually
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chplvis: VisualDebug.chpl module .o
A \
\
startVdebug( diataDirNameo ) \
Starts collecting runtime events
Creates named directory for data collection
Each locale writes a separate data file
stopVdebug()
Stops all data collection, closes all data files
tagVdebug( ttagNameo )
Inserts tag in the data, allows partial run visualizations
Chplvis tool uses tag name to control displayed data
pauseVdebug()
Temporarily suspend collection of runtime events
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chplvis: Simple Example

Simple coforall and on clause:
use VisualDebug
startVdebug ("E1");
coforall loc in Locales do
on loc do

writeln  ("Hello from locale " + here.id + ".");

stopVdebug () ;



chplvis: Simple Example display

0 Simple coforall and on-

clause display, 6 locales
Boxes are locales
Lines are communication

Color shows data value
Segment adjacent to box
indicates number of
communications into locale

O Interactive display
Click on boxes
Click on lines
Data menu changes display

File Windows Data

file: E1

max Tasks: 12
max Comms: 12
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chplvis: Jacobi Example A

Jacobi computation loop:
while  (delta > epsilon) {
tagVdebug ("computation "); // Tag the computation part of this loop
for t in 1..compLoop {
forall (ij ) in R do A[ij ] = Temp[i,) 1,
forall (ij ) in R do
Templ[i,j ] =( Ali -1,j]+A[i+1,j]+A[i,] - 1]+A][i,j+1])/4;
}

tagVdebug ("max"); // tag the reduction part of this loop.
forall (ij ) in R do

Difff i,j ] = abs(Temp[ i,j ] - Ali,] D;
delta = max reduce Diff;

pauseVdebug ();
iteration += compLoop;



chplvis: Jacobi Example Display

0 8 locale run with tags

file: E3

6 AY brégram start to first tag | e

Tag names taken from calls
Gray segments indicate no
communication into that locale
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chplvis: Intra-locale task example

0 Task concurrency display

Ovals are tasks

Colors show task clock time
Lines show (logical) lifetime
Tags may be shown in task
timeline

0 Display interaction

Click task for
communications

Hover over task for summary
display of times and
communication counts

Concurrency for Locale 0, tag ALL, max 3, max Clock 0.000101
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TAG: loc

TAG: finish
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chplvis: Status and Next Steps

Status:
No known bugs
Works well up to 32 locales
All planned features working

Next Steps:
Get user feedback
Improve visualization for more than 32 locales
Longer-term: introduce more data-centric views of computation
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