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Humans are visual creatures

AFilms or books? PROCESS
A Twohoursvs.days(months

AMemorizing a deck of playing cards STORE
A Eachcard translatedto animage(person action, location)

AOur brain loves pattern recognition IDENTIFY

A What do you see on the pictures?




BSC Performance Tools

ASince 1991
ABased on traces
AOpenSource lfttp:// tools.bsc.e¥

AFocus
A Detail, variability, flexibility
A Visual analysis
A Intelligence: PerformancAnalytics
A Behaviorabtructure vs. syntactistructure
A Key factors
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Paraverc Performance data browser

Trace visualization/analysis

+ trace manipulation

Timelines

Goal = Flexibility
No semantics
Programmable

2/3D tables
(Statistics)

Comparative analyses
Multiple traces
Synchronize scales




From timelines to tables

AFrom timelines to tables _
MPI calls profile  |..ccw
MPI calls ‘ ‘ i

0 e MPI |MPI_Se MPI_Recv  [[YTTNEL: Pl_Ire [YLIN:TER Y MPI_Reduce | MPI_Allrg
THREAD 1.113.1

THREAD 1.114.1 SRREEETERRD -BENERFIRY]  11947%  1.0400% | 7.7056%
THReAD 1.115.1 JER | 00707% | 9.6223% 22589% 20177% 58825%
THREAD 1.116.1 | 00531%  96084% 28813% 25503%  29286%  05095%

THREAD 1.117.1 | errrrTTree————

THREAD 1.115.1 | ssamw camew 2ssan e je WEE
THREAD 1.119.1 Q] 00682%  100674%  24206%  19741% | — =] —
THREAD 1.120.1 NP WD 1% 0us = n
Total 8,012.4546% 7.3174 % 1,370.5276 % 288.6168 % 253.0137% 54
Average 66.7705% 0.0690%  11.4211% 2.4051% 2.1084%
Maximum 75.6821% 0.4390%  21.2505% 2.9706% 2.6369% -
Minimum 40.5200% 0.0129 % 8.8583%  1.1489%  1.0077 % =
StDev 11.3685% 0.0474% 4.0613% 0.5984%  0.5406% =
Avg/Max 0.8822 0.1572 0.5374 0.8096 0.7996 —— .
\( ] =
\.
|MPTTEERa THREAD 1.107.1 MP|_Sendrecv = 11,3412 %

Histogram Useful Duration

ar - o

Useful Duration . R

.-u—-\.,-\.\_-l,-_=._r.-\-r-d-..n_.q_\_-|.____-

1,251,848,307 w8 1,281,739,973 18

Barcelona

Supercomputin
o o THREAD 1.35.1 [1.491966+006..1,51085e+006) =0 us
Center

Cerdre Macional de Supana

ke ]




Analyzingvariability
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Analyzingvariability
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HREAD 1.48.1 [2.0963e+006..2.11519e+006) =0 us

BEX

Instructions L2 miss ratio o




From tables to timelines

CESM: 16 processes, 2 simulated days

A Histogram useful computation duration shows

high variability
A How is it distributed?
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Trace manipulation

A Data handling/summarization capability

AFiltering
A Subset of records in original trace o 128 procs
A. & RdzN} GA2YyT (@8LISs Ol f X
A Filtered trace IS paravertrace and can be 27,3 MWHE \ LA
analysedwith the samecfgs(as long as i T —
needed data kept) il
A Cutting
A All records in a given time interval
A Only some processes Wi l“ﬂ“““ e
A Software counters el 0

A Summarized values computed from those in
the original trace emitted as new even types
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Dimemas Coarse grain, Trace driven
simulation

A Simulation: Highly non linear model
AatL LINRG202¢t az NLBaEdzNDS 02 yuasyux 2y X

A Parametricsweeps -- -- =-

A On abstract architectures
A On application computational regions

A What if analysis
A ldeal machine (instantaneous network)
A Estimating impact of ports tMPI+OpenMR / | 51 k X
A Should I use asynchronous communications? impact of BW (L-8; 8-0)
A Are allpartsequally sensitive to network?

A MPI sanity check
A Modelingnominal

——NMM 512
—B— ARW 512
A NMM 256
ARW 256

—l—NMM 128
—e— ARW 128

A Paraverg Dimemagandem Lt
A Analysis and prediction R e B
A Whatif from selected timevindow

Barcelona Detailed feedback on simulation (trace
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What If we had async
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