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Humans are visual creatures

(€ Films or books? PROCESS
I Two hours vs. days (months)

(€ Memorizing a deck of playing cards STORE
I Each card translated to an image (person, action, location)

(€ Our brain loves pattern recognition IDENTIFY

I What do you see on the pictures?
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Since 1991
Based on traces

Open Source
i http://www.bsc.es/paraver

Core tools:
 Paraver (paramedir) 7 offline trace analysis

 Dimemas i message passing simulator l
i Extrae T instrumentation .|ﬁ||||||| ﬂ“.l[l

Ml 1 el
Focus mmgmgmgmmm.m

i Detail, variability, flexibility

i Behavioral structure vs. syntactic structure
i Intelligence: Performance Analytics
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Paraver i Performance data browser

Trace visualization/analysis

+ trace manipulation

Timelines
Goal = Flexibility
No semantics
Programmable
2/3D tables
(Statistics)

Comparative analyses
Multiple traces
Synchronize scales

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion



I EINES

(€ Each window displays one view N W S ———
I Piecewise constant function of time s(t)=S,i [ [ti ’ti+1)

( Types of functions
i Categorical Si[onEN, n<

A State, user function, outlined routine

A In specific user function, In MPI call, In long MPI call

I Logical

I Numerical S| R

burst
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Tables: Profiles, histograms, correlations

(€ From timelines to tables

MPI calls

Useful Duration

MPI calls profile |

THREAD 1.113.1
THREAD 1.114.1
THREAD 1.115.1
THREAD 1.116.1
THREAD 1.117.1
THREAD 1.118.1
THREAD 1.119.1
THREAD 1.120.1

Total

Average

Maximum

Minimum

StDev

Avg/Max

8,012.4546 %
66.7705 %
75.6821 %
40.5200 %
11.3685 %

0.8822

T I A

PI_Se MPI_Recv  [[YTTNEL: Pl Ire [YLIN:TER Y MPI_Reduce | MPI_Allrg

,‘: INNII

7.3174 % 1,370.5276 % 288.6168 % 253.0137 % 54
0.0690 % 11.4211% 2.4051% 2.1084 %
0.4390 % 21.2505 % 2.9706 % 2.6369 %

I

0.0129 % 8.8583% 1.1489%  1.0077 % — [ =
0.0474 % 4.0613% 0.5984%  0.5406 % =
0.1572 05374 0.8096 0.7996 ||
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1,251,848,307 w8
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1,281,739,973 18

THREAD 1.107.1 MP|_Sendrecv = 11,3412 %

Histogram Useful Duration
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THREAD 1.35.1 [1.49196e+006..1,51085e+006) = 0us




Analyzing variability through histograms and timelines

Science

8208 IGNITING INNOVATION P X

52003 Gordon Bell Award e
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Useful Duration @ Specfem3D_192. chopl.prv.

1,251,379,754 us

Useful instructions @ Specfem3D_192. chopl.prv.gz
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Useful Duration
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THREAD 1,35.1 [1.49196e+006.,1,51085e+006) =0 us

THREAD 1.19.1 [0.26..0.265) =D us

Instructions

L2 miss ratio
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THREAD 1.90.1 [1,30461e+009,.1,32113e+009) =0us

THREAD 1.27.1 [1.11..1.14) =0us




Analyzing variability through histograms and timelines

Byt he way: six months | ater &

Useful Duration IPC
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[ 1.48.1 [2.09638-+006..2.11519e-+H006) = 0us THREAD 1.47.1 [0.24..0.245) =

Instructions L2 miss ratio
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